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Valuable Engineering Data 


Is Obtained from 
BRISTOL’S Electrical Instruments 


EK are frequently receiving letters from users of 

Bristol’s Electrical Instruments in reference to 
the valuable engineering data which they are able to 
obtain from the instruments. In some _ instances 
where we have received specimens of charts the 
charts show they have been carefully studied—even 

; : i” ; : . Recording Voltmeter 

pencil notations appearing on same. Sao ale an Badan 





The accuracy and Jong, uninterrupted service, which 
is characteristic of all Bristol’s Recording Instru- 
ments—is found in the voltmeters shown here. 


Wherever electric current is used it is important that 
constant voltage regulations be maintained as a safety 
precaution, and also because it particularly affects 
the life and efficiency of electrical apparatus. 
Bristol’s Recording Voltmeters are furnished for 
A.C. and D.C. in both round chart and strip chart 
type, and for switchboard, wall or portable use. The 
coil used with the latest design Voltmeters is known 
as the elongated type. 
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Labor and the Problem of Its 
Unhelped Thinking 


HENEVER two or three are 

gathered together nowadays 

some man is sure to bring the 
conversation round to labor. When is it 
What is the matter with 
It would be good for all 
of us if we could realize and keep in mind 
the fact that the present troubles of labor 
are as much our fault as the fault of the 
workingman. 

For labor’s difficulties today are more 
than anything else matters of thinking and 
of understanding. Labor, through the 
generations, has been bred and trained to 
work, not to think. And when the un- 
folding of industrial evolution brought 
the organization of labor, with need for 
mass thinking and the control of a great, 
unaccustomed power, is it surprising 
that laborers failed to display wisdom? 
Labor was organized when it knew noth- 
ing about organization. It began to 
think when it knew nothing about think- 
ing—that is, thinking in broad terms of 
economics, finance and social welfare. 
And nobody taught it in time how to 
think or what to do. 

Now, no workingman is sufficient unto 
himself alone. For if he could combine 
the highest skill with the utmost human 
strength and was capable of working 
twenty-four hours a day without fatigue, 
and if he applied himself perpetually to 
production, still he could not produce 
enough to maintain himself alone under 


coming down? 
labor anyhow? 


present standards of living—to say noth- 
ing of his family or of making a profit 
and contributing to the world’s wealth. 
Yet labor does not appreciate all this; it 
has not been thinking about it. 

Labor by itself is not wealth. Wealth 
is the product of labor plus capital plus 
ideas. Without labor capital cannot 
apply itself. Without capital labor can- 
not be utilized. Each is a major element, 
yet each must encourage and assist the 
free progress of the other or its own de- 
velopment will be limited. But labor 
does not realize this; it has not been 
thinking of it. 

The time has come when the thinking 
man should stop talking about the or- 
ganized workingman and talk to him— 
about these things. Labor is not an ab- 
stract theory merely to be discussed. It 
is a vast, encompassing condition in which 
we all must work out our own practical, 
harmonious relationship. And _ labor 
must be taught and helped to think before 
its thinking can improve. 

The function of the ELECTRICAL 
WORLD is to gather and present for use 
the best thinking of the electrical indus- 
try. The engineer and man of business 
will both serve their interests well if they 
will work to bring this clearer thinking 
to the minds of labor, that we may sooner 
learn to reason together in the same terms 
of interdependence. 
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William McClellan 


Engineer and executive, whose educational and professional experience, combined with the work 
already performed by him for the American Institute of Electrical Engineers, renders 
him especially qualified to serve as its president 


I: THIS day, when the engineer is on legislation relating to the registering been spent in university work, yet his 


beginning to feel a public conscious- of engineers, for four years on the con-_ practical and professional experience has 

ness, What could be more appropriate ference committee of national engineer- been quite extensive, especially in elec- 
than the election as president of the ing societies and for six years a mem- tric railway construction and in execu- 
American Institute of Electrical Engi- ber of the A. I. E. E. public policy com- tive lines. An account of his profes- 
neers of one whose work has always’ mittee. The last-mentioned committees sional career will be found in the ELEc- 
conformed to the profession’s highest have dealt with subjects to which he has TrRICAL Wor.Lp for Feb. 19 on page 
ideals concerning the engineer’s obliga- devoted considerable study. mae BS. 2. 447. Since 1907 he has been continu- 
tion to the public? Dr. William McClel- E. E. paper in 1913, in which he pro- ously associated in construction engi- 


lan, the new president, is also admirably posed the formation of a national body neering with H. T. Campion of Phil- 
fitted for this office because of his representative in its membership of all adelphia, and he is now a member of the 
intimate touch with Institute affairs ana national engineering societies, in order firm of McClellan & Campion, with offices 
his knowledge of committee work gained to assist in the realization of the ideals in Philadelphia and New York. In 1919 


through years of experience. In addi- of the engineering profession and to he became vice-president of the Cleve- 
tion to the more technical committees extend the usefulness of the professional land Electric Illuminating Company. 
dealing with standards, railroads, trac- engineer as a servant of the community, During the world war he was director 
tion and transportation he has served brought prominently forward the idea of the Intercollegiate Intelligence Bu- 
on the following committees: Meetings which later crystallized into the Engi- reau in Washington, an association of 
and papers, Edison medal, educational, neering Council and the Federated Amer- all the principal colleges of the United 
membership, service classification, inter- ican Engineering Societies. States, organized by him to assist the 
mediate grade of membership, constitu- William McClellan was born in Phila- government in obtaining trained men, 
tional revision, records and appraisals of delphia, Nov. 5, 1872, and was gradu- and later taken over by the government. 
property, economics of electric service, ated from the University of Pennsyl- Dr. McClellan, who has already served 
the Pan-American engineering commit- vania with the degrees of B.S. in 1900 as manager and vice-president of the 
tee, the United States national commit- and Ph.D. in 1903. He was instructor A. I. E. E., is a member of other engi- 





tee of the International Electrotechnical in physics from 1900 to 1905 and dean neering and economic associations ahd 
Commission and the board of examiners. of the Wharton School of Finance and is at present chairman of the finance 
For two years he was a representative Commerce at the university from 1916 to committee of the executive board of the 
of the Institute on the joint committee 1919. Although much of his time has American Engineering Council. 
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The Other Way to Guard Against 
the Tactless Meter Reader 


HERE are two practical ways to reduce the hurtful 

influence of unrepresentative employees of central- 
station companies. One way is to pick meter readers 
and service men more carefully. The other way is to 
decrease the amount of contact between these agents 
of the company and the householder. There has been 
much complaint of the harm done by untactful or dis- 
courteous metermen, but it is hard to select these em- 
ployees on strict qualifications of refinement and cour- 
tesy. It is far easier to install the meter on the porch 
or in some such place where it may be read without the 
reader meeting the customer at all. In addition this 
practice completely obviates the return call. No reading 
need ever be missed. No man has to call twice, thus 
more than doubling the cost of reading the meter. 

By all means let the idea of courtesy and service be 
instilled into the mind of every employee. Let these 
men be chosen as carefully as possible. But if in spite 
of this valuable friends are lost and harm is done be- 
cause these lesser functionaries do not exhibit the true 
spirit of the company, it would be well and profitable 
to lessen their opportunity for doing harm by putting 
meters out of doors and keeping the men away from 
customers. There is sometimes more than one way to 
curtail a cat’s career. Why not act on the proverb in 
a case like this? 





An Insidious Form of Attack 

on Public Utilities 

LL OVER the United States electric light and power 

companies are spending time and money in the 
effort to promote public relations built on mutual con- 
fidence and respect. This work involves not only the 
constant proclamation of the truth about utility func- 
tions and utility earnings but also a readiness to answer 
attacks from whatever source they come. When the 
critics are honest, they can be convinced; when they are 
dishonest, they can be exposed and thus disarmed. No 
source of hostile propaganda should be overlooked, how- 
ever contemptible from an intellectual or literary point 
of view it may seem. There is, for instance, the writer 
of fiction who, under the cover of a conventional plot, 
assails the honesty of the utility companies. One of 
the numerous magazines filled with short stories of a 
sensational or trashy type recently printed a tale in 
which the head of a local light and traction company 
plays the villain’s réle in the character of an unscru- 
pulous franchise grabber after the pattern fashioned by 
our yellow journals and possibly existent in the almost 
prehistoric past. This man’s nefarious attempts to con- 
trol a public election in the interest of his company are 
thwarted by the hero, a town official, assisted by a young 
telephone engineer. The writer of the tale, who knows 





enough about electric and telephone companies to allude 
incidentally to the problem caused by joint use of poles 
and to misrepresent the voltage limitations on light and 
power circuits, places both these classes of utilities in 
the false light of public enemies. 

Fiction mongers of so paltry a type may hardly seem 
foemen worthy the steel of company executives and 
publicity directors. None the less they address a multi- 
tude of readers of a kind easily deceived—some already 
voters and others future voters with minds in a forma- 
tive state. These readers, too, are utility customers or 
at least prospective customers. Such attacks are the 
more vicious when they appear in periodicals osten- 
sibly designed solely to entertain. Wherever it is pos- 
sible to show their readers “how a plain tale shall put 
them down,” the refutation is worth while. 





A. I. E. E. Expresses Confidence in 
Superpower Transmission 
ONFIDENCE in the success of 220,000-volt super- 
power systems was the outstanding feature of the 
two transmission sessions of the convention of the 
American Institute of Electrical Engineers last week 
in Salt Lake City. Discussion on the wide variety of 
papers offered through the committee on transmission 
and distribution turned invariably to their bearing on 
the notable paper by F. G. Baum proposing that at 
least 220,000 vo'ts be adopted for transmission systems 
longer than 200 miles. It was further proposed that 
such systems be operated at constant potential by means 
of synchronous condensers installed at intervals through- 
out the system, with automatic adjustment for varia- 
tions in the amount and direction of the flow of power. 
It appears to be generally accepted that with the use of 
synchronous condensers such systems will be free from 
abnormal voltage variations and, owing to the high 
value of the voltage and to a grounded neutral, free 
also from lightning and other transient troubles. 

There was much good discussion on insulators. Evi- 
dence was presented of the increased reliability of units 
in which the cement was impregnated with oil or 
paraffine to prevent the absorption of moisture. Al- 
though the increased structural complication of the 
arcing ring designed to relieve the strain on the 
insulator units next to the line conductor was con- 
sidered a possible limitation to its use, it was evident 
that the arcing ring is in the background of all the 
confident expression that insulators of the requisite 
strength will be forthcoming when required. 

It was shown that corona will cause a pronounced 
triple harmonic in the grounded neutral of a star- 
connected system such as is proposed for the super- 
power lines. No objection was seen here, however, 
since it is not contemplated that the system would be 
operated at or above corona-forming voltage. 
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An interesting paper on the balancing of the internal 
reactances in transformers having tertiary coils con- 
tributed to the general topic because such windings 
must be provided in star-to-star transformers to supply 
the triple harmonic of the magnetizing current and 
because they offer a convenient means for connecting 
synchronous condensers. 

As was to be expected, Western opinion was to the 
fore and Western service requirements were reflected 
in the discussion. There was little or no reference to 
the important question of steam stations as sources of 
energy supply in superpower systems. Nevertheless, 
the confident prediction of the satisfactory operation 
of superlines is certain to give added momentum to the 
stupendous projects now being studied for the more 
economical supply of electrical energy on both the At- 
lantic and the Pacific Coast. 





Checking Results in 
Steam Production 


T USED to be said that the most important instru- 
ment in a boiler room was a good fireman. Such in 
fact was and is the case with hand-fired boilers. No 
instrument can take the place of skill and judgment, 
although it may serve as an excellent guide to proper 
operation. When, however, we deal with plants oper- 
ated under the modern system, where ali the firing is 
mechanical and the human element is in a great meas- 
ure eliminated, it becomes increasingly necessary to 
check up what the machine is or ought to be doing. 
In these days the fundamental thing is the economical 
use of fuel to turn out the maximum amount of steam 
at the requisite temperature and pressure from the 
minimum quantity of combustible. Three things are 
necessary to carry out this desirable purpose—fuel 
of uniform quality and of a kind suitable for the plant 
as operated; an operating force, mechanical or human, 
that insures proper burning of the fuel, and finally, 
instruments for the guidance of this operating force. 
First of all, the amount of fuel is the fundamental 
quantity to be determined. Whatever the method, it 
must be consistently and thoroughly applied so that 
the actual combustible used will become a known quan- 
tity. Its heating value is equally important as deter- 
mining the conditions of economy. It must be ascer- 
tained in order to plan and work the furnaces to the 
best advantage, and every efficiently run plant system- 
atically samples the fuel to see whether the quality 
is up to standard. Given the amount of fuel and its 
heating value, the boiler-feed water next comes to 
attention. The measurement of this is a fairly simple 
affair, a variety of reasonably accurate and simple 
meters being available. The one most conveniently 
fitted to a given plant is usually the best, although, of 
course, meters like everything else require more or less 
inspection. The average temperature of the feed water 
is an important item, and indicating or recording ther- 
mometers find a place in this service. In late years 
it has proved very desirable to install steam-flow meters 
as a check on the fuel and water measures between the 
boiler and the prime mover. These instruments are 
now both convenient and reliable, and they are finding 
their way into plants of much smaller size than used to 
be the case. Finaliy, the combustion requires instru- 
mental control in order to co-ordinate the furnace per- 
formance with the results obtained from the other 
instruments. Draft gages for the gas, thermometers 


and CO, samplers or recorders tell the story at this 
end of the line. 

Such are the fundamentals of the situation. Many 
large plants carry them to a considerable degree of 
elaboration. The quantities to be measured are, how- 
ever, essentially the same, to whatever degree the actual 
methods may be modified to suit the convenience of a 
particular situation. 





The Industrial Electrical Engineer 
an Efficiency Expert 


QUIPPED with adequate measuring apparatus, the 

industrial electrical engineer with a bent toward 
analytical investigations has exceptional opportunities 
to study production economies in the application of elec- 
tric service. The study of process work and of material 
routing, of factory records and scheduling operations 
may be assigned as a specialty to a process department, 
but in utilizing the services of efficiency specialists a 
wise management will not fail to “cash in” upon the 
services obtainable from its own electrical engineering 
talent. The influence of electric service upon modern 
production is so far reaching and effective that the in- 
terest of the factory electrical engineer cannot safely 
be overlooked by works managers in carrying forward 
investigations leading to the lowest possible cost of 
producing a unit of product. Here is a potential source 
of ideas that is too frequently overlooked. The indus- 
trial electrical man who is invited to share the opportu- 
nities to increase his usefulness by co-operating with 
the management in striving to secure more efficient pro- 
duction will not be found wanting if a chance is given 
him to exercise his initiative and training and if he 
receives sufficient recognition and credit for the results 
he secures. 





Effects of Corona Indicate Need of 
Caution in Line Design 


HE occurrence of corona on transmission lines has 

for some years been recognized as objectionable, 
principally on account of the attendant power loss. This 
loss increases rapidly, in fact as the square of the excess 
voltage above the initial corona-forming point. This 
law, first announced by F. W. Peek, Jr., has received 
reasonably close confirmation from a number of other 
tests. Two papers presented last week before the an- 
nual convention of the American Institute of Electrical 
Engineers at Salt Lake City contain new data on this 
interesting question, one of the papers being by Mr. 
Peek and the other hy W. W. Lewis. These papers are 
particularly interesting in that one describes tests in 
the field and the other tests on a laboratory basis and 
both arrive at much the same conclusions. The power- 
loss tests are on an unusually long line and are carried 
to exceptionally high values of voltage and loss; conse- 
quently their approximate agreement with the accepted 
laws will increase the confidence of engineers in the use 
of these laws. 

The most striking features of the papers are the 
indication of the increased capacity of the lines with 
corona formation and the fact that the presence of 
corona causes a large harmonic current in the neutral 
of the system. It has long been suspected that the 
presence of corona increased the effective diameter of 
the conductor, which would naturally lead to increased 
capacitance. Until this time, however, this supposition 
has not been definitely proved. The fact that the third 
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harmonic current in the neutral may reach a magnitude 
comparable with that of the charging current of the 
line in one case and 40 per cent of the total line current 
in another is a matter of serious moment. Triple-har- 
monic currents are very objectionable for well-known 
reasons, consequently we have here an added reason why 
engineers should go slowly in designing lines for opera- 
tion even slightly above the corona-forming voltages. 





Definite Schedules for 

Maintenance 

EEPING all kinds of equipment in good operating 

condition is probably one of the greatest needs that 
the electric light and power industry now faces. Though 
it is recognized in most places that maintenance is both 
economical and necessary for good operation, this recog- 
nition has often failed to produce systematic effort to 
obtain the required results. Undoubtedly the emergencies 
of the last few years have militated greatly against 
expenditure in this direction. Moreover, the rapid 
growth of the country and its large resources have 
tended toward waste. However, conservation and main- 
tenance are constantly filling a larger part in the 
thought and discussion of the industry. 

A complete and rigid system is necessary—one where 
the equipment is examined at definite intervals in 
a definite manner and by which these regular inspec- 
tions are recorded on definite forms. Furthermore, the 
system must be made compulsory by a regular schedule. 
Systems of this kind are what are needed to crystallize 
theory into definite methods of action and to produce 
the desired operating economies. 


Opportunity for Co-ordination 

of Cable Research 

HE recent unusual activity in research as to the 

properties of high-voltage cables in this country 
has been paralleled by cable research of a somewhat 
different type in Great Britain. The American studies, 
it will be remembered, concern themselves chiefly with 
the properties of the materia's of the cable itself, as 
regards safe operating voltages, limiting temperatures 
as affecting life, and permissible loads. The British 
investigations, on the other hand, have studied the per- 
formance of cables when laid under different conditions. 
Some of this work has been done in the National Physi- 
cal Laboratories, and the tests have measured the tem- 
peratures reached for cables in the air, laid direct in 
the ground at different depths, and when laid in solid 
stoneware. It is of special interest to note in connec- 
tion with the British tests that they are being con- 
ducted by an association formed for research purposes 
especially, and in which the National Physical Labora- 
tories, the Institution of Electrical Engineers and the 
various electrical industries have representation. 
Similar bodies in this country have contributed from 
time to time largely to our present knowledge in this 
field, but it may be questioned whether greater progress 
would not be made by such an association as that re- 
ferred to. 

American research engineers have apparently con- 
cluded that tests of temperature under different soil 
conditions are not profitable. This is probably due to 
the apparent impossibility of ever foretelling the condi- 
tions under which a cable will operate. Many observa- 
tions of duct temperatures are going on continuously, 


but the attitude in this country seems to be to accept a 
certain range of limiting base temperatures and soil 
conductivity and to adjust the cable capacities to these 
limiting values, recognizing that in the nature of things 
they may only occur over a relatively short length of 
the cable. 

A valuable recent paper by R. W. Atkinson will 
be recalled, in which, proceeding from this limiting base 
temperature outside the duct, the successive steps in 
the calculation of the safe carrying capacity of a cabe 
were given. British expressions in a recent number 
of the London Electrician on this subject point to the 
possibility of reducing the cost of cables per unit of 
capacity as an additional ground for urging further 
research. It appears, however, that radical improve- 
ments and increases in capacity will be necessary before 
the saving on this ground will be equal to that due to 
the increased economy in the use of ducts. 

The possibility of parallel lines of work in this field 
on both sides of the Atlantic are very great. Although 
soil conditions may vary widely and in a most erratic 
fashion, it is a fact that probably this field is the least 
known of all those bearing on the operation of cables. 
It would be a highly desirable thing if the association 
engaged in this matter on the other side of the ocean 
could be brought into conference with representatives 
from this country, looking to a common program con- 
verging to certain knowledge and standardization in 
this highly complex and important problem. 





Working Toward Distribution 
Economies 


HE consideration by W. D. Woodhouse of distribu- 

tion of electricity from an economical standpoint, 
in a recent paper before the Institution of Electrical 
tungineers, has brought forth a great deal of discussion 
in England. This discussion is of interest in that it 
shows plainly the conflict between the old-fashioned 
rule-of-thumb method of designing transmission or dis- 
tribution systems and the desire among progressive 
engineers to apply sound engineering and economic 
methods. The value of Mr. Woodhouse’s paper lies in 
the fact that it presents in a broad manner the funda- 
mental necessity of systematic study as a means of ob- 
taining the most economical transference of power from 
the station to the customer. It remains now to bring 
forth more detailed studies of the various factors that 
affect both the individual parts of the system and the 
relation that these individual parts sustain toward 
cne another. 





Knowledge of Conditions 
Makes for Understanding 


HAT there is a great deal to be done toward foster- 

ing better understanding between electric service 
companies and their customers is unquestionable. That 
complete knowledge of the actual conditions will result 
in benefits to both is equally undeniable. It is therefore 
the duty of the central-station company first to analyze 
and then so thoroughly to know the various factors 
affecting its costs that it will be in a position to present 
its case simply and effectively to the customer. The 
burden is on the central-station engineers. Such knowl- 
edge is the surest way to bring about rates that will 
mutually satisfy and also benefit the server and the 
served. 














Scenes of Electrical Interest Which Were Afforded A.I.E.E. 
Delegates Last Week 


Engineers attending 
the convention at Salt 
Lake City last week had 
an excellent opportunity 
to see how one natural 
resource — Water power 
—is being utilized to 
recover other natural 
resources such as metal 
ores through the agency 
of electrical energy 
The system serving this 
district comprises some 
thirty interconnected 
hydro-electric plants and 
a transmission network 
that assures reliable 
service to all industries 
situated in Utah. 

























The system is operated 
by the Utah Power & 
Light Company. 

A — Oneida station, 
rated at 30,000 kw., is 
the newest plant. B— 
Turbine hall of only 
steam station on _ sys- 
tem. C—Two of three 
11,000-kw. generators at 
Grace station. D—Two 
generators in Oneida 
plant. E — Portion of 
switchyard at Grace. 
F— Typical coal-mine 
substation. G—Terminal 
substation, the distrib- 
uting center near Salt 
Lake City. 








A Gus 





JULY 2, 1921 


¥ x ri Se & gi 


Pa a (i es 


T SALT LAKE CITY on June 21 to 24 the 
American Institute of E!‘ectrical Engineers 
held for the first time an annual convention 
in a city in the western half of the United 

States. This was a joint meeting of the parent body 
and the Pacific Coast Section and was the thirty-seventh 
annual and the tenth Pacific Coast convention. There 
were four sessions, one devoted to hydro-electric plant 
developments, the second to operating problems in con- 
nection with the transmission of power over long 
distances, the third to problems involving line char- 
acteristics and insulation and transformer construction, 
and the fourth to problems of general engineering 
application. 

It was particularly fitting that in its Western setting 
the convention should be largely concerned with prob- 
lems of the transmission of bulk power over long 
distances and at high voltages since these problems are 
the particular ones now being worked out in the build- 
ing of the 220,000-volt transmission lines in northern 
and southern California. The discussions in the papers 
of the symposium on long-distance transmission by 
Messrs. Baum, Lewis and Elden and on the papers 
dealing with related subjects by Messrs. Peek, Creigh- 
ton, Peters and Skinner, Whitehead, Lee and others 
brought out the relationship between engineering and 
economics in the transmission of large blocks of power 
to fulfill future service requirements. 

The paper by Mr. Baum was presented in considerable 
detail in the last issue of the ELECTRICAL WORLD, which 
also contained features of President Berresford’s ad- 
dress, the two papers on hydro-electric developments 
and abstracts of thirteen technical committee reports. 
In the current issue are presented abstracts of the 
remaining papers and discussions which took place 
at Salt Lake City. 

It was the consensus of opinion that the subject of 
line regulation is of prime importance. It was also 
pointed out that sufficient information has resulted 
from the studies of line insulation to justify great 
confidence and that the way to achieve line reliability 
and to solve the troublesome problem of inductive 
interference can be satisfactorily worked out from the 
standpoints of power transmission and the operation of 
low-voltage circuits. The papers and discussions con- 
tributed much new data to justify these opinions. It 
is interesting to note that these data were derived from 
the studies conducted by the engineers of insulator 
manufacturers, by scientific investigators in research 
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Interconnection 


and 
Bulk Supply 


Engineering problems involved 
are given particular consideration 
at Salt Lake City Convention of 
A. I. E. E.— Voltage regulation, 
power-factor control, prevention 
of harmonies, elect of corona, 
and insulator problems are chief 
subjects of discussion. 
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laboratories and by consulting engineers and from the 
practical experiences of engineers associated with 
power-transmission and telephone companies. 





Transmission and Interconnection 





Superpower Service Possible Through 
Long Lines 


RANSMISSION of energy over two-circuit tower 

lines, each circuit of which would be capable in an 
emergency of transmitting the entire load, would insure 
the character of service required by the metropolitan 
district of New York, according to L. E. Imlay of the 
Superpower Survey in his paper, “Long-Distance Trans- 
mission of Electrical Energy.” This conclusion was 
based on an analysis of replies from a number of promi- 
nent engineers on the feasibility of transmitting large 
blocks of power for distances ranging from 100 miles to 
300 miles. 

In his study of long-distance transmission Mr. Imlay 
considered the subject from three angles—first, eco- 
nomic conditions which justify such transmission; sec- 
ond, the plant involved, and third, the service that may 
be expected. The economic conditions which justify 


EFFECT OF DIVIDED CONDUCTORS ON CONDENSER 
CAPACITY REQUIRED 


Divided 


Single 
Conductors Conductors 

Length of line (miles) . oe ae ; 350 350 
Size of conductor (circ. mils) . ; . 605,000 302,500 
Energy transmitted per circuit ‘(kw. ) a ia 150,000 150,000 
Voltage of transmission (kv.)............. ; 7 220 ‘220 
Losses (kw.).. ein SAO he ac seca 14,900 18,180 
Synchronous condenser capac ity required at full load ; 

(kva.). Pee ee ee ee a ae 76,000 40,350 


long-distance transmission of electrical energy are a 
cheap source of power, with an insufficient local demand 
to absorb it, and a distant market to which the energy 
can be delivered cheaper than energy can be supplied 
at that point from any other source. Among the im- 
portant physical considerations entering into transmis- 
sion-line design are arrangement of conductors, voltage, 
right-of-way, tower spacing, grading of insulators, 
switching, use of overhead lines, ground wires and 
lightning arresters. Graphic methods of solving trans- 
mission-line problems were presented. The author 
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also showed how the reactance of the line may be greatly 
reduced by use of divided conductors. The arrangement 
suggested enables the line to transmit a much greater 
amount of energy without increasing the synchronous 
condenser capacity necessary to insure proper regula- 
tion. 

Neither overhead ground wires nor lightning arrest- 
ers should be provided on circuits of 220 kv. or higher 
in the opinion of Mr. Imlay, who asserted his belief that 
they wi:l cause more trouble than they will prevent. 
Induced high-frequency charges will be absorbed by the 
large capacity of the lines and dissipated by corona. 

Strings of strain insulators should be graded or other 
means provided so that excessive voltage strains will 
not be impressed on the units nearest the conductors, 
when lines are operated at 220 kv. or higher. The ob- 
jection has been raised that linemen will not install the 
correct units when it is necessary to make replacements, 
but the author expressed the belief that an effective 
organization will prevent failures of this sort. 

Switching should be reduced to its simplest form. 
There should be no taps from the transmission line 
between the step-up transformers at the generating sta- 
tion and the step-down transformers at the point of 
delivery. Where possible, switching should be done on 
the low-tension side of the transformers, but a certain 
amount of switching to shift the load from one circuit 
to another on high-tension lines will be unavoidable. 
Manufacturers have successfully provided oil switches 
for 150,000-volt circuits involving comparatively large 
amounts of power, and switches for 220-kv. circuits will 
have no heavier duty as the currents are smatler. High 
reactance inherent in transformers and lines contributes 
to limiting the currents at time of short circuit to a 
comparatively small amount, thus minimizing the duty 
imposed on oil switches. 





Transformer Connections for 
High-Voltage Systems 


HAT star-star transformer connections with a ter- 

tiary winding have many advantages when inter- 
connecting high-voltage transmission systems was main- 
tained in the paper by J. F. Peters and M. E. Skinner. 
The advantages enumerated for the star-star con- 
nection include the following: (1) It reduces the aver- 
age insulation stress between the windings and the core 
of the transformer. (2) It offers an opportunity to 
ground either or both the system neutrals at the trans- 
former. (3) It results in a cheaper and smaller trans- 
former. (4) It offers an opportunity for further 
reduction in first cost when the neutrals are grounded 
by the use of graded insulation. (5) It offers an oppor- 
tunity for further reduction in first cost by the elimina- 
tion of one high-voltage bushing. 

When the star-star connection is employed it is 
necessary to have an auxiliary or tertiary winding con- 
nected in delta to obtain satisfactory operation. This 
may be used to supply energy for a synchronous con- 
denser employed for connecting power factor. When 
the tertiary is not designed to supply a load its capacity 
is determined by the heating conditions imposed by 
short circuits. For this reason the short-circuit condi- 
tions should be carefully investigated. 

When transformers tie together three systems where 
the flow of power may be from any one to the other 
two or vice versa, one of the first requirements is that 


the reactance between any two windings be of about 
the same magnitude. If this be not the case, there 
will be large differences between the regulation, with 
varying conditions of power flow between the intercon- 
nected systems. Moreover, with power supply on all 
three systems, if the reactance is low between any two 
of them, the currents flowing under short-circuit condi- 
tions will become dangerously large and there will be 
danger of mechanical injury to the transformer. Thus 
the problem is one of getting high enough reactance 
between any two windings without making that between 
any other two excessive. 

An auto-transformer offers a decided saving in first 
cost over an equivalent transformer with separate wind- 
ings, but it can only be applied under certain conditions. 
These conditions are fulfilled with the star-star con- 
nection when the neutral point is directly and perma- 
nently grounded. If the neutral of the three-phase 
star-star-connected auto-transformer is not directly and 
permanently grounded, serious stresses will be imposed 
on the system having the lower line voltage in the event 
of one of the lines with higher voltage grounding acci- 
dently. 


Interconnected Systems Offer No 
Unusual Difficulties 


HROUGH close co-operation of system load dis- 

patchers and slight modifications of operating 
methods, interconnected systems may be operated with- 
out unusual disturbances, L. L. Elden asserted in his 
paper, “Operation of Large Interconnected Systems.” 
In the operation of the Edison Electric Illuminating 
Company of Boston, the Eastern Massachusetts Electric 
Company and the New England Power Company some 
trouble was experienced at first due to violent fluctua- 
tions on both systems caused by short circuits on either. 
Since then experiments with various relay adjustments 
have effected some relief, a!though it is not possible 
entirely to eliminate these troubles without unfavorably 
affecting the voltage regulation of the tie line. Some 
difficulties were also experienced with frequency adjust- 
ment due to the fact that the Boston company main- 
tained time-keeping service with Warren clocks whereas 
the other companies interconnected with it did not. 
However, it was found possible to keep errors in time 
to small values and then correct them by minor varia- 
tions of frequency. 

With transformers connected to deliver power to the 
New England system conditions are rather unfavorable 
for the reverse operations as regards voltage regula- 
tions and contro! of power factor. However, the use of 
induction regulators or synchronous condensers will 
improve this condition if the interchange of power justi- 
fies the installation. 


Control of Power Factor and Voltage 
on Tie Lines 


ACTORS which led to the selection of induction 

regulators for the control of power factor and voltage 
on the 66,000-volt tie line between the Schuykill and 
Chester stations of the Philadelphia Electric Company 
were outlined by Raymond Bailey as follows: First, the 
fixed type of regulators were considered to be of stur- 
dier construction than synchronous boosters; second, 
the ability to withstand greater short-circuit stresses 
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was very important as the generating capacity of the 
stations at the end of the line would in the event of a 
short circuit at the bus deliver a maximum of 700,000 
kva.; third, greater simplicity of operation; fourth, 
higher efficiency; fifth, lower first cost; sixth, suitabil- 
ity for outdoor installation, which greatly facilitated 
the arrangement of equipment; seventh, the induction 
regulator is not a rotating machine; eighth, less inspec- 
tion and maintenance is required. 

Two 1,750-kva., three-phase, 60-cycle, oil-insulated, 
water-cooled, motor-operated, induction regulators, de- 
signed to give 9 per cent buck and boost on a 13,600- 
vo.t circuit, were installed to take care of the regulation 
of this tie line. Operating experience with these regu- 
lators for control of voltage and power factor has been 
very satisfactory and verifies the result of the analysis 
made to determine the capacity and characteristics of 
the regulating equipment. There are no rapid fluctua- 
tions of load on these lines under normal conditions and 
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it will not be necessary to use more than a double-circuit 
220,000-volt line for a number of years. Mr. Jollyman 
also gave an interesting explanation of the principle 
of the application of synchronous condensers. He 
likened the transmission line to a long shaft extending 
from a bearing with a pulley driving a load at its far 
end without a bearing. Under such conditions the 
power that could be taken from the pulley would be 
limited by the bending of the shaft and not by the tor- 
sion. The location of an outboard bearing would in- 
crease the power that might be taken from the pulley. 
In a similar way the placing of a condenser at the 
load end of a transmission line stabilizes the voltage 
of the line and increases its capacity. Carried further 
this analogy would mean that the placing of a syn- 
chronous condenser at the center of a line would be the 
equivalent of a bearing placed at the center of a long 
section of shafting between bearings. 
J. A. Johnson, Niagara Falls 


Power Company,, 
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THIS CONNECTION WITH THE LINE JOINING THE NARRAGANSETT AND NEW ENGLAND POWER COMPANIES SAVED 
ENLARGING THE FALL RIVER STEAM PLANT AND HAS AFFORDED ECONOMICAL AND RELIABLE 
SERVICE TO A LARGE INDUSTRIAL TERRITORY 


therefore no difficulty is experienced in maintaining the 
desired power factors. Some apprehension was felt at 
first as to the form of instructions which would enable 
the operators to regulate and load the lines as desired, 
but it was found that. position indicators used with the 
other instruments on the line made satisfactory opera- 
tion possible. 


Economics of Voltage Selection and 
Use of Condensers 


HE foregoing papers called forth several comments 

on the economics of voltage selection, use of syn- 
chronous condensers and the connection of transform- 
ers, extracts from which are given below. 

J. P. Jollyman, Pacific Gas & Electric Company, in 
explaining the economical basis for the selection of 
220,000 volts for the Pit River line, pointed out that 
for 110,000 volts the economical load per circuit would 
be 30,000 kw.; for 220,000 volts, 120,000 kw., and for 
440,000 volts, 480,000 kw. From this he showed that 
a voltage above 220,000 might have been used except 
that no generator unit of sufficient size to charge such 
a line has as yet been developed and that it would 
not have been desirable to carry a larger percentage 
of the ultimate capacity of the project on one line than 
could be transmitted at 220,000 volts. On this project 


referred to the economy and the service to industry at 
large achieved by the use of power at its source in the 
production of raw materials that are widely and uni-~ 
versally used and can be more economically transported’ 
than electrical energy. 

C. L. Fortescue, Westinghouse Electric & Manufac- 
turing Company, pointed out that the regulating effect 
of synchronous condensers is limited to the fundamental 
frequency and that at higher frequencies they act 
simply as reactors. He asserted that transformers and 
synchronous condensers should be considered an integra! 
part of the line. In his opinion the point of greatest 
importance in insulation is to reform the field between 
the conductor and ground by shields. 

A. W. Copley, Westinghouse Electric & Manufactur- 
ing Company, said that star-star transformers can be 
successfully used without serious inductive interfer- 
ence. The advantage of the auto-transformer in con- 
nection with 220,000-volt and 110,000-volt lines is in 
the reduction of costs in making the connections be- 
tween the systems. In referring to line regulation by 
synchronous condensers Mr. Copley pointed out that 
consideration must be given to no-load conditions, in 
view of the fact that the synchronous condenser when 
selected to handle lagging conditions will carry but 40 
to 50 per cent of its rating when the line is carrying a 
load at zero power factor. 
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L. P. Ferris, American Telephone & Te‘egraph Com- 
pany, assured that interference trouble is not expected 
from 220,000-volt lines, nor is corona a source of 
trouble from a line normally operating below the corona 
limit. The inductive interference he attributed to the 
transformer, maintaining that while the star-star 
transformer is satisfactory, this does not apply to the 
star-star transformer with a tertiary-delta winding. 
He ‘also contended that three-phase shell-type trans- 
formers possess no advantages over core types so far 
as inductive interference is concerned. 





Impregnation of Cement Prolongs 
Insulator Life 


AILURES in cemented insulators have been con- 

siderably reduced by impregnating the cement with 
pitch, according to the conclusions advanced by Dr. 
E. E. F. Creighton and F. L. Hunt in a paper on “A 
Solution of the Insulator Problem.” One of the princi- 
pal causes of insulator failures, in the opinion of the 
authors, has been the fact that portland cement shrinks 
when it drys and expands when wet to even more than 
its original size. In each cycle of drying and rewetting 
the cement increases in volume until it tightly fills the 
entire. space between the hardware and the porcelain. 
When this wvidition is reached a hot day will cause an 
unusual. expansion of the metal and the resulting strain 
will be transmitted directly through the portland cement 
to the porcelain and a crack will result. 

The solution of the problem lies in arresting the 
expansion of the cement by removal of the moisture and 
preventing it from re-entering. This, according to the 
authors, was thoroughly done by impregnation under 
vacuum of a large number of the insulators and was less 
thoroughly done on a portion of the insulators with 
the idea of determining the difference in life, if any, 
due to difference in thoroughness of the impregnation. 

In the endeavor to reach 100 per cent results it was 
necessary to study the characteristics of portland 
cement when impregnated by different substances. It 
was found that a chunk of portland cement which had 
been thoroughly impregnated with paraffin by vacuum 
and heat treatment and then broken would still absorb 
moisture through the broken surfaces. However, port- 
land cement impregnated with pitch could be broken 
into small pieces and soaked in water for days without 
the slightest indication of absorption of the water. 

Tests were made on these insulators by changing 
from boiling water to freezing water every half hour. 
By these methods the authors claim that they satisfied 
themselves that the impregnation was effective and that 
the insulators were ready for installation. 

Eleven hundred of these insulators, carefully marked, 
were installed on a 66,000-volt transmission line near 
the seashore in New England in July and August, 1918, 
and put into operation in November, 1918. Up to the 
present time there has not been a failure among the lot. 

A test made on the whole line about a year after it 
was put into operation showed 134 per cent of failures 
among the insulators which came direct from the in- 
sulator factory and no failure at all on those which had 
received the treatment described above. The insulators 
were then about two years old. 


Up to the present time there have been additional 
failures, amounting to 2 or 3 per cent, among the in- 
sulators which came direct from the factory, but no 
failures whatever in the insulators in which the cement 
was treated. 


Improvements in Porcelain Insulators 


N ANALYSIS of the mechanical stress transmitted 
to the porcelain by the cemented hardware indi- 
cates clearly that the expansion of the eyebolt is prob- 
ably the most serious factor, according to E. H. Fritz 
and G. I. Gilchrest, in their paper “Modern Production 
of Insulators.” Among other things emphasized in 
their paper are methods of making tests on insulators 
for mechanical flashover, effect of cement and influence 
of physical characteristics on electrostatic fields. 
Porcelain which is highly resistant to abrasion wil 
resist weathering conditions, the action of acid, mois- 
ture, etc., the authors pointed out. Another conclusion 





TYPICAL DIELECTRIC FIELD FOR CAP-AND-PIN INSULATOR 


was that the cap-and-pin suspension insulator or the 
interlinked insulator does not represent ideal electrical 
design when considered on the basis of the electrostatic 
field. A typical dielectric field for a cap-and-pin in- 
sulator is shown in the accompanying illustration. 
Insulators assembled with a cement made up of one part 
ground porcelain and three parts portland cement gave 
the same ultimate mechanical strength as when as- 
sembled with neat portland cement. Flashovers ave 
being studied by,means of a high-speed camera. 

To definitely determine mechanical stresses caused by 
temperature changes, porcelains assembled with caps 
alone, with eyebolts alone and without hardware were 
tested by alternate immersions in hot and cold water 
baths. The porcelain parts assemb’ed with eyebolts 
alone failed under the same severity of tests as the as- 
sembled insulators. The porcelain parts without hard- 
ware and with caps alone did not fail under any of the 
temperature change tests. 

Several modifications of the solid eyebolt were then 
considered and two special types were produced and 
tested. These were assembled with identical porcelain 
parts and metal caps and under the same conditions. 
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The two modifications consisted of (1) an eyebolt hav- 
ing two drop forgings assembled with a porcelain sleeve, 
(2) an eyebolt having a one-piece drop forging with a 
metal sleeve into which the eyebolt could be turned. 
Insulators equipped with both special and standard type 
eyebolts were then tested by immersing them alter- 
nately in water baths maintained at zero and 100 deg. C. 
It was found that the insulators having a separable 
metal s'eeve resisted the mechanical stresses from tem- 
perature changes more successfully than the insulators 
having the solid eyebolt or the eyebolt with the porce- 
lain sleeve. Besides, the insulators having the eyebolt 
with a porcelain sleeve resisted the mechanical stress 
better than the insulators with the solid eyebolt. 


Insulator Problem Is Not 
Solely Electrical 


HE subject of insulator depreciation aroused con- 

siderable discussion as usual. It was emphasized 
that mechanical characteristics affect the life of units 
considerably, but dielectric flux distribution assumes 
particular importance on extra high voltage strings. 

A. O. Austin, Ohio Insulator Company, he'd that the 
real insulator problem has been that of depreciation, 
but he said that he had no fear of its ultimate 
solution. 

K. A. Hawley, Locke Insulator Corporation, said 
that test data have not been sufficient to do away with 
the idea of grading since there is no corona formation 
on insulator parts in graded strings. He pointed out 
that while portland cement has caused trouble it has 
been of some advantage in providing for the necessary 
expansion of the metal parts. He called attention to 
the fact that the cracking which has been experienced 
has been annular at the top and bottom of the head 
and not vertical. 

R. H. Marvin, R. Thomas & Sons Company, referred 
to tests started in 1916 with paraffin-treated cemented 
insulators. Both treated and untreated insulators were 
subjected to a loading of 3,000 lb. for two and one-half 
years and then tested with 50,000 volts for one minute. 
These tests showed no marked difference in the depre- 
ciation of the insulators. 

G. I. Gilchrest, Westinghouse Electric & Manufac- 
turing Company, pointed out that insulator production 
involves mechanical engineering as well as ceramic engi- 
neering owing to the production and assembling of the 
insulator parts. The insulating quality of the porce- 
lain depends on its condition when coming from the 
kiln. He referred to the fact that grading of insula- 
tors has been carried out in Sweden on 66,000-volt 
lines—a refinement not now considered necessary in 
this country. 

E. E. F. Creighton, General Electric Company, stated 
that the ceramics of insulators call for craftsmanship 
in which the personal equation is a varying factor. 
Since the raw materia's vary in quality it is neces- 
sary to use great diligence to insure uniformity. 

F. W. Peek, Jr., General Electric Company, said 
that insulator shielding performed four functions— 
reduction of voltage duty on line units by one-third 
to one-fourth, removal of corona, reduction of surface 
leakage stresses, and reduction of high local stresses 
lue to transieats. Referring to transients on transmis- 
‘ion lines, he expressed the opinion that high frequency 
loes not cause insulator troubles. Tests conducted in 
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Colorado duplicating lightning disturbances furnished 
many data on this point. He expressed confidence in 
the success of 220,000-volt transmission. 

H. J. Ryan, Stanford University, referred to the 
exhaustive series of tests conducted under the auspices 
of a special committee of the N. E. L. A. in which the 
service conditions of ten years have been duplicated 
as far as temperature cycles are concerned. All insu- 
lators stood the test with equal satisfaction. He also 
emphasized the importance of the relation of the 
primary field to the auxiliary field formed at the incep- 
tion of a flashover and pointed out that the time element 
is the essential in this relationship. 

In reply to this statement F. G. Baum, San Fran- 
cisco, said that difficulty is likely to be experienced 
due to the bringing down of the ground potential 
along the insulator strings when they are covered with 
dust and moistened by dew, particularly after the line 
units have become dry from the heat of the excessive 
charging currents at such a time. 





Voltage and Current Harmonics 
Caused by Corona 


EFERRING to the very large triple-frequency cur- 
rents in the neutral of the grounded A-Y trans- 
formers, described in the paper by W. W. Lewis, F. W. 
Peek, Jr., had the following explanation to offer. He 
said that this current was in every respect similar to the 
triple-frequency excitation current found in Y-Y 
grounded-neutral transformers. One explanation for 


its existence would be the amplification of slight resid- 
ual triple-frequency excitation voltages in A-Y trans- 
formers by the high capacity of the line, although the 
corona loss over each half cycle is most likely the 
primary cause, Mr. Peek said. In explanation he pointed 
out that when an alternating voltage higher than the 








TRIPLE HARMONICS IN THE NEUTRAL OF A A-Y TRANSFORMER 
BANK CONNECTED TO LINES WITH NO STEP-DOWN 
TRANSFORMERS 


1—Low-side voltage between lines. 


yveen 2—High-side line current. 
3—Current in the neutral circuit. 


critical corona voltage is applied to a conductor the loss 
starts at a given point during each half cycle as the 
voltage increases, continues over part of the half cycle, 
and finally ends at a given point as the voltage de- 
creases. A varying amount of corona and loss thus 
occurs during a given part of each voltage wave. The 
conducting corona, in effect, makes a conductor which 
periodically varies in diameter. The capacity and loss, 
therefore, vary during parts of each wave. It follows 
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that if a sine-wave voltage high enough to cause corona 
loss is applied to conductors the current cannot follow 
a sine wave but must be distorted or contain harmonics. 

To check the conformity of actual results with this 
reasoning tests were made on_short three-phase lines 
of very fine wire so that the corona loss would be ex- 
cessive and exaggerate conditions. The transformers 
were of such size that the corona loss was an appre- 
ciable load and there was a large triple-frequency cur- 
rent in the neutral. After curves were made on the 
line similar curves were made on Y-connected glass- 
p.ate condensers of approximately the equivalent capac- 
ity of the line and of very small corona loss. The neu- 
trals of the condensers and the transformers were con- 
nected. These tests indicated that the capacity of a 
line free from corona loss would not cause high triple- 
frequency currents by amplification of residual triple- 
frequency magnetizing voltage harmonics in the A-Y 
transformers. 

J. B. Whitehead, Johns Hopkins University, observed 
that while corona forms at a definite point on the 
ascending side of the voltage wave, there is evidence 
to believe that it does not disappear at an equal vo tage 
on the descending side of the wave but that it continues 
visibly to a lower point and invisibly to a still lower 
point, approaching the zero line of voltage. 


Effect of Temperature on Electric 
Strength of Air 


SERIES of experiments in which corona voltages 

have been measured at several temperatures within 
the range of 5 deg. C. to 70 deg. C. were described in a 
paper by Dr. J. B. Whitehead and F. W. Lee, the pres- 
sure being varied in each case from that of atmosphere 
downward, and in extreme cases to 6.03 cm. of mercury. 
Continuous potentials were used throughout the work 
since it has been shown that continuous-current corona 
voltages have the same values as the peak of the wave 
of alternating voltages. The observations showed that 
under constant conditions as to pressure and tempera- 
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ture a higher value of negative potential than positive 
potential is required to form corona. Within the range 
of values investigated the general form of the law of 
corona, as developed experimentally by a number of 
other observers, is found to be fulfilled, thus substan- 
tiating the empirical laws developed by Messrs. White- 
head and Peek, although the constants of the equations 
involved are higher than any heretofore observed. 
There is some indication that at temperatures in the 


neighborhood of 70 deg. C. a departure from the em. 
pirical laws mentioned may occur. Three sizes of wires 
were investigated with diameters of 0.0521 cm., 0.0813 
cm. and 0.0993 cm. respective y. The critical surface 
intensity at which corona started on these wires can be 
summarized in the relation, 

E = 39.85 + 10.36 V/i/d for + corona, 

E = 40.36 + 11.96 V/3/d for — corona, 
in which 8 is the density factor as defined by the equa- 
tion 6 = 3.92 P/T, P being absolute pressure in centi- 
meters of mercury and T absolute temperature in degrees 
centigrade; d is the diameter of the wire in centimeters. 
It is said that the results of the investigation are in 
accord with Townsend’s theory of secondary ionization. 


Results of Line Tests Conducted at 


220,000 Volts 
ESULTS of operating a 140-kv., 


in his paper. The line, which extends from Junction to 
Grand Rapids, consists of three conductors each of seven- 
strand medium hard-drawn copper with a cross-section 
of 110,000 cire.mils. The conductors are virtually in 
a vertical plane 12 ft. (3.6 m.) apart and the average 
elevation of the line is about 750 ft. (230 m.) above sea 
level. In general the corona losses followed Peek’s law, 
with some deviation especially at lower voltages. At the 
higher voltages a current in the grounded neutral was 
encountered which was about 40 per cent of the line 
current. This current, which began at about the nor- 
mal line voltage, was apparently due to corona which 
caused a pulsation in the vo:tage wave and a triple- 
frequency current to flow through the capacitance to 
ground and back through the grounded neutral. The 
line-charging current, the current in grounded neutral 
and the rise in voltage along the line were all greater 
than was calculated from the geometrical capacitance. 
This may be accounted for by an increased capacitance 
due to increased diameter of conductor caused by corona. 
Harmonics introduced into the voltage wave by the 
corona also may have contributed to the effect noticed. 
The tests indicated a difference in corona loss with the 
neutral grounded and isolated, probably due to the flow 
of trip'e-frequency current in one case and the distor- 
tion of the voltage by triple-frequency component in the 
other. The danger of overvoltage across legs and be- 
tween neutral and ground with Y-Y connection was 
shown by the test. 

In one case with the transformers connected A-Y with 
neutral grounded at the generator end only and Y-A 
with ungrounded neutral at the load end, one corner of 
the low-tension delta at the load end was open and a 
voltage was read across the corner which amounted 
to 13,500 volts with 203 kv. at the generator end. One- 
third of this appeared across each leg of the low ten- 
sion. The triple-frequency phase voltage multiplied 
by the ratio of transformation gives the triple-frequency 
voltage across each high-tension leg (75,000 in this 
case) between the neutral and ground. Such voltages 
may be expected with Y-Y connection without tertiary 
winding, it was said by the author, who also stated that 
the tests clearly indicate the desirability of operating 
the transmission line below the corona voltage, thus 
avoiding corona loss and its accompanying effects. 

L. P. Ferris pointed out that values of charging cur- 
rent and neutral current departed from calculated values. 


100-mile line in 
Michigan at 220 kv. were explained by W. W. Lewis 
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M. E. Skinner, Westinghouse Electric & Manufac- 
turing Company, stated that test conditions indicated 
that in the calculation of line impedance the image 
conductor should be taken as being from 500 ft. to 1,000 
ft. below the surface of the ground. He also said that 
oil switches between the transmission line and the 
transformers and synchronous condensers at interme- 
diate points on a line tended to increase the effective 
length of line and produce unfavorable operating 
characteristics. 





Miscellaneous 


Electrical Development in Italy 


UIDO SEMENZA, local honorary secretary of the 

A. I. E. E. for Italy and consulting engineer of 
Milan, gave a most interesting and instructive address 
on some of the outstanding developments in his country. 
Italy, like other European countries, did not feel the 
need of greater industrial development until recently, 
but now the lack of essential raw material resources 
is forcing the rapid expansion of the electrical indus- 
try. Before the war Italy had an installed hydro-electric 
capacity of about 1,500,000 kw.; at the present time 
stations are under construction which will add 500,000 
kw. To this more than 2,000,000 kw. of projects have 
been thoroughly studied. 

Having two watersheds of different run-off charac- 
teristics, one in the northern part and one further south, 
Italy will benefit considerably by interconnection. In 
the Alps the run-off is heavy in the summer because 
of the melting glaciers, while further south in the 
Apennines the greater run-off is in the winter; at this 
time the several] stations in the two sections are inter- 
connected and lines to connect the two divisions are 
under construction. This interconnection is being made 
without the pressure of law, said Mr. Semenza, because 
Italians are of the opinion that private control is best. 
One of the interesting problems in southern Italy is 
that of supplying power to Sicily. Although this 
island is separated from the mainland by only 24 miles 
by the Strait of Messina, the swift currents preclude 
the laying of submarine cables. Consideration is there- 
fore being given to the construction of a tunnel in which 
to run supply lines to the island. 

European and American practices differ principally 
because in America the number of manufacturers is 
comparatively few and the designs more standardized, 
while in Europe the greater number of individual manu- 
facturers tends to maintain a greater range of special 
design. Hence the prime factor in Italian design is 
the need of the greatest possible efficiency in operation. 
This causes the most intensive study of all the sur- 
rounding conditions. 

Both isolated and grounded neutral systems are in 
use in Italy, engineers there being inclined to favor 
grounded systems because of the lessened troubles 
resulting from accidental grounds. Few outdoor sta- 
tions are in operation. Three reasons were assigned 
for this: First, European manufacturers have given 
little consideration to the development of this class of 
apparatus; second, the extreme severity of the weather 
conditions would render repairs difficult and, third, 
until recently the cost of the necessary buildings to 
house the apparatus was so low as not to be a determin- 





ing factor in the total cost. Mr. Semenza expressed 
the opinion that the use of overhead ground wires was 
of questionable value. Several forms of lightning 
arresters are in use, principally horn-type and multi- 
gap, while aluminum arresters have not met with much 
application. The difficulties experienced with the first 
suspension insulators received in Italy have mitigated 
against their widespread adoption. 

The electrification of railways has proceeded rapidly. 
Of the 467 miles now e‘ectrified, one-ninth use 600 
volts and the third-rail system. The remainder are 
almost entirely three-phase, 3,700 volts. Three hundred 
and fifty miles additional are under construction now. 
One interesting installation is that of a branch line 
which operates in mountainous country. The locomo- 
tives, which are rated at 300 hp. and operate at 4,000 
volts direct current, are remarkable for the simplicity 
of their control. The eight months’ operation of this 
line has proved very satisfactory. 





Synchronous Motors for Ships 


ESTS on the steamship Cuba, the first vessel to be 

propelled by a synchronous motor, were described 
by E. S. Henningsen. This is a fast passenger and 
express boat which has been in successful operation 
since November, 1920. These tests showed the most 
satisfactory methods of stopping and reversing the 
vessel and the effect of single and double amortisseur 
windings. The motor used for this service differs in the 
following particulars from those designed for land 
practice: The diameter is smaller and the length cor- 
respondingly greater; the bearing is of the end-shield 
type; the air-gap clearance is somewhat greater; special 
precautions are taken to make the insulation moisture- 
proof; the amortisseur winding is so constructed that 
the poles may be removed without removing the rotor; 
jacking bolts are provided in the bearing housings for 
taking the weight of the rotor when it is desired to 
remove a bearing. 

The discussion on the use of synchronous motors 
brought out the point that synchronous motors may be 
found less suitable on small ships than direct-current 
motors and Diesel engines. Marine synchronous motors 
are easily controlled and may be stopped more quickly 
than steam engines, however. 





Magnetic Properties of Powdered Iron 


HE magnetic properties of compressed powdered 

iron were dec’ared to be very similar to those of 
solid iron in which air gaps are cut according to Buck- 
ner Speed and G. W. Elmen. Their paper contains 
curves and tables indicating these properties and a 
description of measurements of inductance and effec- 
tive resistance of coils with powdered-iron cores at fre- 
quencies within the audible range of 500, 800, 1,200, 
1,600 and 2,000 cycles per second. 





Heat Losses in A.-C. Machines 


OLUTIONS for the distribution of alternating cur- 

rent within conductors that are embedded in open 
rectangular slots were worked out by Waldo V. Lyon 
with the aid of hyperbolic functions of complex angles. 
This method, according to the author, is simpler than 
methods formerly used, which usually employed trig- 
onometric and hyperbolic functions of real angles. 
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Automatic Substations Enteri 
Electric Service Field 


Have Definitely Proved Success in Industries and Edi- 
son System—Saving in Feeder Copper and Good 
Service Rendered Are Characteristic 


By R. J. WENSLEY 


Switchboard Engineering Department, Westinghouse 
Electric & Manufacturing Company 


| a apis controlled substation equipment, 
first deveioped for railway service, has now defi- 
nitely assumed a place in the light and power field. 
During the past year progress in the application of 


equipments now on order as well as installed and 
running is given in the table. From this it may be 
observed that the Mississippi Valley is leading in the 
application of this new form of equipment. The East- 
ern States have shown a noticeable reluctance to take 
advantage of the better service at decreased cost which 
the elimination of manual operation seems to offer. 

For large substations with several units automatic 
control should not be used. It is difficult, if not impos- 
sible, to show a tangible saving when the equipment to 
be controlled exceeds 5,000 kw. or 6,000 kw. concentrated 
in one station: On the other hand, using automatic 
control, there is no reasonable excuse for a station of 
such size. Since the operating cost does not rise ex- 





FIRST AUTOMATIC SUBSTATIONS FOR EDISON THREE-WIRE SYSTEM AND INDUSTRIAL PLANTS NOW IN SUCCESSFUL OPERATION 


A and B—Automatic synchronous motor-generator set (500 kw.) 
and switchboard serving three-wire system of the St. Paul Gas 
Light Company. 


automatic control for use by central stations is shown 
by the starting of the first full automatic substation 
applied to an Edison three-wire system by the St. Paul 
Gas Light Company. In the industrial field there has 
been the starting of the first of the 250-volt, two-wire 
automatic substations by the Packard Motor Car Com- 
pany of Detroit. In mining work, also, there has been 
the starting of the first full automatic control in the 
mine of the Lincoln Coal Company at Nanty Glo, near 
Johnstown, Pa., and the purchase of twelve automatic 
substations by the Consolidated Coal Company of St. 
Louis for its mines at Mount Olive and Staunton, III. 

A complete list of Westinghouse automatic control 


C and D—Direct-current service 
pany, Detroit, is supplied by 
motor-generator set. 


Packard Motor Com- 
automatic 1,500-kw. 


in the 
this entirely 


cessively the units are scattered into numerous small 
stations; this division may be carried to any reasonable 
limit. As the units are reduced in size, the cost per 
kilowatt naturally rises, but a reduction of copper in 
the feeder system is effected. If the size of the units 
is made too small, however, this advantage is lost as 
it is necessary to keep a certain amount of copper for 
any given concentration of load so as to provide for load 
transfer in case a station is cut out for repairs. The 
rising cost of alternating-current feeders is another 
limiting factor in the subdivision of substation capacity. 

It is thus very difficult to set up a hard and fast 
formula on which to base the best size and distribu- 
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tion of units, since there must necessarily be many 
assumptions. It is no easy matter to obtain accurately 
the average load in amperes per unit area, and even 
when obtained the local conditions are likely to be such 
as to prevent the theoretical solution of the case from 
proving practical. 

It is well known that automatic control with its con- 
sequent distribution of small units close to the load 
will enable the central station to use plain converters 
with only a limited voltage control secured by shunt- 
field regulation with consequent operation at other than 
unity power factor. If a system can be laid out on this 
basis without the use of excessive copper-or the sacri- 
fice of too much in regulation on the customers’ prem- 
ises, then it will be an advantage indeed to eliminate 
the booster converter or the regulated motor generator. 
Care should be taken in the application of this idea, 
however, as central stations with Edison systems are 


AUTOMATIC SUBSTATIONS BEING FURNISHED. BY ONE 
MANUFACTURER FOR LIGHT AND POWER SERVICE 


Name and Location Kw. A.-C. Line D.-C. Voltage 


St. Paul Gas Light Co.*, St. Paul, 


Apparatus 


FN Sa esse eso talehs stems Os Syn. M.G. 500 4,400 250-125 
3-wire 
Packard Motor Car Co.t, Detroit, 

Mich Seay ; Syn. M.G. 1,500 4,400 230 
Packard Motor Car Co., Detroit, 

Mich eae Sacaceil . Syn. M.G 1,500 4,400 230 
Lincoln Coal Co.,t Nanty Glo, Pa. Syn. M.G 200 2,200 275 
Consolidated Coal Co., Mount 

CM ONES cheer kd cokes Syn. M.G. 300 2,200 275 
Consolidated Coal Co., Mount 

OBNG: Bs fice s oss ona .. Syn. M.G. 150 2,200 275 
Consolidated Coal Co., Mount 

SEEN. 5.4 00 whee ea Syn. M.G. 100 2,200 275 
Consolidated Coal Co., Staunton, 

DR ela das aie nae Syn. M.G. 300 2,200 275 
Consolidated Coal Co., Mount 

Olive, Ill... rey Syn. M.G. 150 2,200 275 
Consolidated Coal Co., Mount 

2.) arr ch Syn. M.G. 150 2,200 275 
Consolidated Coal Co., Mount 

Olive, Ill aah eeeed Syn. M.G. 100 2,200 275 
Consolidated Coal Co., Mount 

Olive, Ill Syn. M.G 150 2,200 275 
Consolidated Coal Co., Staunton 

Ill teks 5s Syn. M.G 300 2,200 275 
Consolidated Coal Co., Mount 

Olive, Ill Syn. M.G 150 2,200 275 
Consolidated Coal Co., Mount 

SS |. See ee Syn. M.G. 100 2,200 275 
Consolidated Coal Co., Mount 

CO NN 8s 3 Fa rales Syn. M.G 150 2,200 275 


Milwaukee Elec. R. & L. Co., 


Milwaukee, Wis....... Syn. Con. 1,000 13,200 250-125 
3-wire 

Morgan & Wright Tire Co., De- 

troit, Mich. sates Syn. M.G. 1,500 2,200 A.C. start only 
Morgan & Wright Tire Co., De- 

Eee i tavnr’ oe 1,500 2,200 A.C. start only 
Crowe Coal Co., Henryetta, Okla. Syn. M.G. 2,200 275 

* In service Dec. 13, 1920. + Started Feb. 22, 1921. { In service Jan. 12, 
1921 


very jealous of the quality of service rendered. The 
use of the boosterless converter requires that the alter- 
nating-current supply voltage be reasonably constant 
and that the regulation of the alternating-current 
feeder be very good indeed. With the booster con- 
verter or motor generator the direct-current voltage is 
independent of the alternating current within widely 
varying limits, this independence being gained by the 
regulation effected by the automatic control. The 
merits of these two systems should be carefully 
weighed by the central-station operator before either 
is adopted. There are cases suited to each of these 
methods of operation, and neither should be condemned 
because it does not happen to fit the particular case 
under investigation. 

The best apparent way of arriving at the most eco- 
nomical solution of any particular system is to estab- 
lish the load distribution as nearly as possible, after 
which two or more tentative layouts should be made, 
taking into account the cost of installing the alternat- 
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ing-current supply, the substations proper (including 
real estate and erection) and the direct-current feeder 
system, basing all figures on the same allowab!e voltage 
variation on the customers’ premises. A curve can 
then be plotted with the cost per kilowatt against the 
size of units used, thus showing the tendency. From 
this a fairly accurate idea can be obtained as to the 
probable low point in the curve in cost per kilowatt of 
connected peak load. The cost per kilowatt of installed 
capacity is not a fair figure to use, since different dis- 
tribution of converting units may require different total 
capacities of machines to handle the same connected 
load. 

After the probable low point is estimated by inspec- 
tion, two or more cases should be figured for points on 
the curve near the assumed low point. This will prob- 
ably fix the low point with sufficient accuracy for prac- 
tical purposes. 

The price of copper will have a very decided effect 
on this calculation, the economical size of machine in- 
creasing quite rapidly as copper decreases. The cost 
of underground construction as affected by the character 
of the soil and the existing underground structures of 
other utilities will also have a noticeable effect on the 
curve. 


AUTOMATIC STATION’S CARE OF GROWTH OF LOAD 


In many cases of existing stations of large capacity 
the economy of automatic control would be very doubt- 
ful, but when the direct-current load increases such 
increase can almost invariably be handled at less ex- 
pense by the installation of small automatic substations 
in the basements of large buildings at suitable points 
near the heaviest load centers. This type of installa- 
tion should be used as an inducement to obtain the 
business of large office buildings, theaters, ete. With 
automatic sectionalizing equipment connected so as to 
give the building service first, the automatic system 
becomes attractive to the owners of the building. 

A good example of the results to be obtained by this 
type of installation is given by a recent occurrence at 
St. Paul. There an automatic substation is installed in 
the basement of the Hamm Building, which contains 
many Offices as well as the largest motion-picture theater 
in St. Paul. The power supply was interrupted in the 
middle of the afternoon by some high-tension line 
trouble. 

All of the synchronous apparatus in the substa- 
tions was dropped off, including the automatic. The 
entire direct-current load was thrown on the battery 
with consequent low-voltage conditions. The alternat- 
ing-current power was almost immediately restored, and 
as the motor-generator was coasting at a fairly high 
speed, the automatic equipment was back on the line 
almost at once. The switches connecting the building 
to the street then opened, leaving the tie through the 
load-limiting resistance and thus helping out the bat- 
tery to a limited extent; but the building immediately 
received normal voltage, while the rest of the system 
was low for about five minutes. 

Such incidents, showing the speed and acéuracy of 
automatic control, are occurring every day. An entire 
Edison system equipped with automatic control would 
resume normal! service after an interruption with almost 
incredible speed. The possibilities of automatic control 
should be carefully investigated by the manager of any 
central station contemplating an increase in the direct- 
current system. 
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Value of Electric Drive Appreciated 
in the Textile Industry 


A—In the plant of F. C. Huych & Sons, Albany, N. Y., 
where electric drive has given highly satisfactory results 
for five years, are 112 heavy-felt weaving looms like this 
driven by 2-hp. motors. 


B—There is no belt slippage to give trouble on these 
woollen card machines. Individual motors with Link Belt 
chain drive are used in the Cleveland Worsted Mills plant. 


C—Production has been increased from 5 to 11 per cent 
by equipping the cotton spinning room as shown. In this 
spinning room of the Woodruff Cotton Mills, Woodruff, 
S. C., there are 172 5-hp. and 74-hp. motors all using chain 
drive. 


D—Modernized working conditions and a belief in the 
electric drive are rapidly raising the efficiency of the tex- 
tile industry. A typical modern mill building of the Easley 
Cotton Mills. 


E—Old mills once a maze of belts have been electrified, 
with a resulting improvement in working conditions. 


F—Appreciation of the value of neat, safe electrical in- 
stallations is shown. 
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Selection of Polyphase Motors 


Comparison of Electrical and Physical Characteristics that Affect Service Requirements—Choice 
of Speed, Frequency, Weight and Rating Are Considered—Squirrel- 
Cage Compared with Wound-Rotor Motor 


By BENJAMIN F. BAILEY 
Chief Engineer Howell Electric Motors Company 


N THE intelligent selection of motor equipment 

there are a number of fundamental points that 

must be carefully considered if the best operat- 

ing results are to be obtained. A comparison of 
speeds and the questions of weight and rating are 
typical features that should be studied in every applica- 
tion. While it is not possible to go into great detail 
regarding all of these characteristics, it is the inten- 
tion in this article to discuss briefly some of the points 
that should be understood by both purchasers and sales- 
men of polyphase induction motors. Much of what is 
said will apply also to other types of motors. 


HIGH-SPEED OR LOW-SPEED MOTORS 


In general the higher the speed of the motor the 
better, for the power of the motor is dependent upon 
two factors—the size, which determines roughly the 
torque or turning effort that the motor can deliver, 
and the speed. The power is the product of these two 
factors. 

In the first place high-speed motors are cheaper. 
Thus, if a 5-hp. motor at 1,800 r.p.m. is compared with 
a motor of the same horsepower at 1,200 r.p.m., it will 
be found that the latter costs about 40 per cent more. 
At 900 r.p.m. the cost is increased approximately 75 
per cent above that of the 1,800-r.p.m. motor, and at 
600 r.p.m. the cost is more than doubled. In addition 
to the fact that the low-speed motor costs much more 
than one of higher speed, it is in almost every respect 
a poorer motor. In the characteristic curves of two 
10-hp., three-phase, 60-cycle, 220-volt motors designed 
for 1,800 and 600 r.p.m. respectively, it will be seen 
that the best efficiency of the high-speed motor is 88 
per cent and of the low-speed motor 81 per cent. The 
difference is even more marked at one-quarter load, 
where the respective figures are 70 per cent and 65 per 
cent. 

The power factor shows an even greater improvement 
in the high-speed motor, the respective figures at full 
load being 90 per cent for the 1,800-r.p.m. motor and 
69 per cent for the 600-r.p.m. motor. The starting 
torques are respectively 290 per cent and 140 per cent, 
and again the high-speed motor is much the better. 

The above remarks can hardly be extended to the 
case of two-pole motors giving a speed of 3,600 r.p.m. 
at 60 cycles. Two-pole motors are difficult to wind, 
which makes their cost little, if any, less than that of 
four-pole motors, and the electrical characteristics do 
not show much, if any, improvement over those of 
four-pole motors. Moreover, the speed is so high that 
it is difficult to connect motors to their loads except 
in certain special applications. 

While it will be clear from the above that the high- 
speed motors possess distinct advantages, it is neces- 
sary in many applications to use motors of a lower 


speed. Thus, if a motor is to drive a countershaft, 





it may be impossib!e to mount a pulley on the counter- 
shaft large enough to insure that the standard diam- 
eter of motor pulleys may be used with high-speed 
motors and still get the proper speed ratio. For in- 
stance, the standard pulley for a 20-hp., 1,800-r.p.m. 
motor is 8 in. (20 em.) in diameter and wide enough 
for a 6-in. (15.2-cm.) belt. The full-load speed of the 
motor will be about 1,720 r.p.m. If the countershaf! 
is to run at 250 r.p.m., a pulley of 8(1,720/250) — 55 
in. (140 em.) diameter, would be required. In many 
cases there would not be sufficient clearance to get 
a pul’ey of this diameter upon the shaft. If it were 
possible to use a 6-in. motor pulley instead of an 8-in. 
pulley, the correct size of the countershaft pulley 
would be reduced to 41 in. (104 em.), but the belt 
width would have to be increased in the same propor- 
tion, or to 8 in. The total belt pull would be increased 
334 per cent, and this would be exerted at a greater 
distance from the bearing. The pressure upon the 
bearing would be increased approximately 50 per cent. 
This would be very bad practice and almost sure to 
lead to trouble. 

A 20-hp., 1,200-r.p.m. motor, however, is regularly 
furnished with a 9-in. (22.8-cm.) pulley. The full-load 
speed is about 1,150 r.p.m. and therefore requires a 
pulley of 9(1,150/250) — 41 in. In this case, then, 
it would be preferable to use a 1,200-r.p.m. motor. 
If, however, there is plenty of room for the larger 
countershaft pulley, an 1,800-r.p.m. motor is both bet- 
ter and cheaper. 

In many cases it will pay to use a higher-sveed 
motor with back gearing rather than to attempt to use 
a low-speed motor directly. 

It should not be inferred, however, that a low-speed 
motor is never preferable. Many cases arise where 
a motor must be directly connected to its load in order 
to save space or to insure quiet running. In such 
cases a low-speed motor may be necessary. They 
should, however, be avoided, if possible. 

It has often been urged in favor of low-speed motors 
that they are more durable than high-speed motors. 
In the case of the squirrel-cage motor about the only 
parts which wear are the bearings. It is true that, 
other things being equal, high-speed bearings would 
tend to wear faster than low-speed bearings of the 
same type and would also tend to run hotter. Investiga- 
tion has shown, however, that a ring-oiled bearing 
is capable of carrying much greater !oads at high speed 
than at low speed. This is due to the fact that the 
high speed tends to carry the oil in between the shaft 
and the bearing so that the shaft actually floats upon 
a film of oil. If the speed is doubled, the load upon 
the bearing can be increased about 41 per cent without 
rupturing the oil film. This fact largely, if not entirely, 
offsets the more rapid wear which might be expected 
in a high-speed bearing, and since motor manufac- 
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turers usually use the same size bearing for a given 
weight, whether the speed is high or low, it is ques- 
tionable whether the wear is any greater in a high- 
speed than in a low-speed bearing. 

In the majority of cases a customer has no choice 
‘as'‘to the frequency to be employed. If there is any 
choice, the 60-cycle motor is greatly to be preferred 
to the 25-cycle one in all cases where speeds of 1,800 
r.p.m. or 1,200 r.p.m. can be employed. If the condi- 
tions should necessitate a low-speed motor, a four-pole, 
25-cycle motor giving a speed of 750 r.p.m. would be 
better than .would a _ ten-pole, 60-cycle motor at 
720: r.p.m. 

The three-phase motor is decidedly better than the 
two-phase. The efficiency and power factor of the 
three-phase motor are almost always 1 or 2 per cent 
higher and the starting torque about 50 per cent bet- 
ter. . Gonsequently the three-phase motor, if built on 
the same size of frame, almost always runs several 
degrees cooler. In other words, it is inherently capable 
of carrying a larger load than the two-phase motor of 
the same rating for the same temperature rise. 


SQUIRREL-CAGE AND WOUND-ROTOR MOTORS 


If it is possible to use a squirrel-cage motor, it is 
much to be preferred to the wound-rotor motor. It 
is, more rugged and: occupies less space, is less liable 
to get out of order, and the efficiency and power factor 
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will average several per cent better. The wound-rotor 
motor is a necessary evil. It must be used if it is 
necessary to run the motor at varying speeds. The 
wound-rotor motor can be made to operate for practical 
purposes at any speed from one-half to full by insert- 
ing resistance in the rotor circuit. This is done, 
however, only at the cost of low efficiency and poor 
speed regulation. 

It is also necessary to use wound-rotor motors if 
it be essential that the motor should exert great start- 
ing torque and at the same time operate under full 
load with small slip. Squirrel-cage motors can be 
constructed to give even better starting characteris- 
tics than wound-rotor motors, but such motors will 
have 15 to 20 per cent slip at full load; that is, the 
full-load speed will be 15 or 20 per cent lower than the 
no-load speed. Such motors will also heat up rapidly 
under full load. 





Many purchasers consider that a heavy motor is 
better than a light motor, but, other things being 
equal, the reverse is more apt to be the case. If a 
light and a heavy motor run at the same external 
temperature under the same load, there will be spots 
in the heavier motor much hotter than the hottest spots 
in the light motor. This is shown by the fact that 
in building a light-weight motor it is necessary to 
subdivide the iron into comparatively small divisions. 
There is therefore no spot in a light, well-ventilated 
motor very far from an outside cooled surface. In 
heavy motors, on the other hand, there may be spots 
and long distances from any cooled surface, and such 
spots will necessarily be considerably hotter. 

It is these hot spots rather than the external tem- 
perature which determine the liability of the insulation 
of a motor to break down, since it is impracticable to 
measure the actual temperature at the hottest spots. 
As motors are guaranteed on the basis of their external 
temperature, it will be evident that if two motors give 
the same external or measurable temperature, the actual 
danger points will be hotter in heavy than in light 
motors. 

It is true that the heavy motor will have the 
advantage in taking care of temporary overloads. 
A heavy motor will carry such an overload for a greater 
length of time without becoming excessively hot, since 
it has a greater mass of metal to absorb the heat 
generated. 

Inclosed motors are very difficult to cool because 
there is no opportunity for the motor to cool itself 
by throwing out the hot air by means of fans or other- 
wise. An inclosed motor for continuous service must 
be at least twice as large as a similar open motor for 
the same service. Such motors have good efficiency 
and power factor, but they are also exceedingly 
expensive. 

If an inclosed motor is to be used to carry a load 
only for a short time, the question of heating hardly 
enters and there is no disadvantage in the inclosed 
motor. 


TWO0-SPEED AND FOUR-SPEED MOTORS 


It is possible to build good induction motors to 
operate at two speeds in the ratio of two to one. Thus, 
by a change in the connections of the coils and by 
bringing out additional x24s it is possible to produce 
a motor having, say, four and eight, or six and twelve, 
or eight and sixteen poles. The horsepower rating at 
the lower speed will be approximately half that at 
the higher, but the allowable torque or turning effort 
will be the same at either speed. Such motors have 
in general poor starting torque with the greater num- 
ber of poles—i.e., with the low-speed connection—and 
should be used with caution if great starting torque 
is necessary. Such a motor at its highest speed costs 
approximately 5 per cent more than a standard motor 
of the same rating. 

A two-speed motor giving speeds not in the ratio 
of two to one (say 1,800 and 1,200 r.p.m.) can be built 
only by using two independent windings. Such motors: 
are satisfactory, but are larger and more expensive than 
those just described. 

By using two independent windings and bringing 
taps out from each of them it is possible to build a 
four-speed motor. With sma’l 60-cycle motors the 
speeds are usually 1,800 and 900 r.p.m. on one winding 
and 1,200 and 600 r.p.m. on the other. The horse- 
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power developed will be proportional to the speed. They 
are, of course, large, to accommodate the two windings, 
and will cost about 50 per cent more than a standard 
single-speed motor of the same rating as the four-speed 
motor at its highest speed. 


RATING OF MOTORS 


There are two methods of rating motors for continu- 
ous operation—the 40-deg. and the 50-deg. ratings. 
The load that a motor can carry is ordinarily limited 
by heating. If a motor is run too hot, the insulation 
in time becomes charred and fails, and the motor 
must be rewound. The 40-deg. C. (72-deg. Fahr.) motor 
is guaranteed to carry its rated load continuously with 
a rise of temperature not in excess of 40 deg. C. 
(72 deg. Fahr.). It is also guaranteed to carry an 
over'oad of 25 per cent for two hours with a rise not 
in excess of 55 deg. C. (99*deg. Fahr.). A 50-deg. 
motor, on the other hand, is guaranteed to carry full 
load with a rise not in excess of 50 deg. C. (90 deg. 
Fahr.) and is not guaranteed to carry any overload. 

The selection of the motor depends upon many circum- 
stances. Thus suppose a customer desired a motor to 
operate a fan which required 11 hp. at full load. It 
is impossible to overload a fan beyond its full-load 
capacity (except by speeding it up), and therefore it 
would be impossible ever to exceed this load on the 
motor. Many times the horsepower demand will be 
less, owing to the full capacity of the fan not being 
needed. The temperature rise of a 10-hp., 40-deg. motor 
should not exceed at any time 50 deg. while carrying 
11 hp. and should be entirely satisfactory for the work. 
A 50-deg., 10-hp. motor could not be used as its. rise 
would be about 62 deg. 

Another typical installation would be that of a motor 
used to drive a lineshaft in a factory. The lineshaft 
in turn drives miscellaneous machine tools, and it is 
entirely possible that the motor may be overloaded at 
times, perhaps 50 per cent. If the average power 
required is, say, 10 hp., a 40-deg., 10-hp. motor would 
easily take care of the load. With a 50-deg. motor 
it would be necessary to use the next larger size, 
presumably a 15-hp. motor. 


STANDARD RATINGS MAY NoT Suit CONDITIONS 

Many cases occur in practice where a motor operating 
a little above one of the standard ratings but below 
the next standard rating is required. Thus it might 
be that a motor of 55 hp. was needed. The nearest 
standard ratings are 50 hp. and 75 hp. If the matter 
is discussed with the manufacturer of the motor under 
consideration, it may very likely appear that, although 
the 50-hp. motor is supposed to give a rise of 40 deg., 
the actual rise is only perhaps 30 deg. Every manu- 
facturer has a number of motors in his line of which 
this is substantially true, since it is not practicable to 
pare down the size of each motor to the point where 
it will just “get by.” In other words, some of his 
motors will run close to the limit, others may drop 
quite far below it. In the case of the latter it is 
practicable to operate them above their rated horse- 
power without any danger to the motor. In other 
words, the motor which is normally rated at 50 hp. may 
in reality be a 55-hp. motor, but the manufacturer 
does not so rate it since this is not one of the standard 
ratings. A very considerable saving in the cost of a 
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motor installation may often be made by taking advan- 
tage of such conditions. The matter should, however, 
be taken up with the manufacturer, and particularly 
the matter of bearings should be carefully looked into 
to make sure they will stand the additional load. 

It is also practicable to overload a motor to a con- 
siderable extent if its location is such that the sur- 
rounding temperature is always low. The insulating 
materials in a motor will be more or less injured 
if the temperature of the motor exceeds 90 deg. C. 
(194 deg. Fahr.). If the air surrounding the motor 
is cold, naturally a larger load can be carried without 
the motor becoming excessively hot. If the surround- 
ing atmosphere is hot, the load that can be carried is 
smaller. Motors are guaranteed to operate safely with 
the temperature of the surrounding air not in excess 
of 40 deg. C. (104 deg. Fahr.). Advantage should be 
taken of this fact only with caution, and the customer 
should be sure that the surrounding temperature will 
not under some conditions become so high that the 
final temperature will be excessive. 


OVERMOTORING SHOULD BE AVOIDED 


The use of motors that are larger than necessary 
should be avoided. Thus, if the 5-hp., 1,800-r.p.m. 
motor, with characteristics as shown in the diagram, 
is used to develop only 3 hp., the efficiency is reduced 
from 88 to 84 per cent and the power factor from 
89 to 80 per cent. The lower efficiency means increased 
power bills, while the lower power factor causes poor 
voltage regulation, loads up the lines, transformers and 
generators with useless or “idle” current, and in many 
cases is penalized by an increased charge for power. 

Before purchasing a motor the power requirements 
of the machine to be driven should be ascertained as 
accurately as possible. An occasional “power survey” 
of the motors in a factory with the proper electrical 
instruments will often disclose startling facts and will 
be a paying investment. Better yet, if one is operat- 
ing a large number of motors, is the purchase of a 
recording wattmeter and its regular use. It will tell 
the complete history of a motor for twenty-four hours 
or longer. It is interesting to know, for example, 
whether a machine is producing all the time. 

Suppose, for examypfe, that by means of a test as 
above described or in other manner it has been found 
that the load is 15 hp. for one minute and 5 hp. for 
three minutes and that this cycle is constantly repeated. 
Probably a standard 10-hp. motor could be used pro- 
vided it had sufficient starting torque to start the 
load and enough overload capacity to carry the 15 hp. 
without excessive slowing down. In many cases like 
the above a special motor would be preferable. This 
would probably be a standard 10-hp. motor, except for 
the winding, which would be adapted to give greater 
overload capacity and greater torque. In other cases 
it might be desirable to have a motor capable of giving 
great starting torque with comparatively small starting 
currents. Such motors can be built with squirrel-cage 
rotors, although they necessarily fall off in speed more 
under load than a standard motor and are consequently 
less efficient. 

A wound-rotor induction motor must be used if excel- 
lent starting characteristics and also high running 
efficiency are desired. In all cases where special motors 
are necessary and any doubt exists as to the proper 
type of size, the manufacturer should be consulted. 
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CENTRAL-STATION OUTPUT DECREASES WHILE GROSS REVENUE INCREASES 


ETURNS received for the month of April 
by the ELECTRICAL WoRLD from electric 
light and power companies representing 
78 per cent of the installed generating 

capacity of the country indicate that a state approxi- 
mating rest has been produced in the central-station 
industrial load by the counter-action of the primary 
industries. Definite reports indicate that while mate- 
rial curtailments were made in several of the primary 
industries using large quantities of electrical energy, 
yet these decreased power requirements were almost 
balanced by the increased power requirements of other 
important industries. The industrial sections of the 
country reported a decreased average daily energy 
output, but the decrease was probably not in excess of 
the drop in the lighting load of these sections. The 
agricultural sections of the country reported greater 
central-station operations, due in large part to the 
increased irrigation load. The aggregate daily output 
of the country was still slightly in excess of that reported 
in February of this year, but was 6.8 per cent below 
that of April, 1920. Both the gross revenue and the 
operating expenses increased during April. The total 
gross revenue was 12.8 per cent greater than that 
reported in April, 1920, while the operating and main- 
tenance expenses were only 8.1 per cent greater. 

During April about 285,000 more spindles were oper- 
ating in the textile mills of New England than in March, 
leaving about 1,607,000 spindles still idle in this section. 
The boot and shoe industry showed a slight upward 
swing, but in the most active centers was operating only 
on a 55 per cent basis. In the aggregate the industrial 
load of the central generating stations of New England 
during April was probably about the same as that of 


March, and the small drop in output can reasonably be 
attributed almost entirely to the reduced lighting load. 

Industrial conditions in the Middle Atlantic States 
showed little improvement during April. The automo- 
bile and allied industries reported slight improvement, 
but this was more than offset by the further reduction 


TABLE I—CENTRAL-STATION RETURNS FOR TWELVE MONTHS 



























































| Per- Per- 3 
cent- Kw.-Hr. Output | cent- Res — Sale of 
. ay ( cane elected — (Companies Reporting) 
stalled | stalled) 
Rat- Per Rat- Per 
ings 1920 1919 Cent | ings 1920 1919 Cent 
Repre-| Thousands} Thousands| In- |Repre-| Thou- | Thou- In- 
sented crease|sented | sands sands | crease 
May 70 2,631,560 | 2,179,916 | 21.2 65 | $43,888 | $35,512 | 23.4 
June 7\ 2,630,831 | 2,175,645 | 20.2 66 44,434 35,528 | 24.5 
July 71 2,677,131 | 2,234215 | 20.0 66 46,608 36,265 | 28.5 
Aug. 71 2,769,175 | 2,303,099 | 20.1 66 47,410 36,713 | 29.1 
Sept. 71 2,734,179 | 2,327,460 | 17.4 66 49,224 38,209 | 28.5 
Oct. 71 2,797,625 | 2,499,488 | 11.9 66 51,370 41,055 | 25.1 
Nov 71 2,741,705 | 2,503,402 9.6 66 54,620 44,711 | 22.0 
Dec. 71 2,792,554 | 2,648,746 5.4 66 57,697 48,580 | 18.6 
1921 1920 1921 1920 
Jan. 76 2,765,632 | 2,943,349 | -6.0 70 58,855 50,861 | 15.8 
Feb 76* | 2,453,671 | 2,711,800 | -9.4 70* | 55,540 48,633 | 14.3 
Mar 77+ | 2,806,609 | 2,989,581 | -6.1 22y.) 53,503 49.071) 13.3 
April | 78t | 2,691,661 2,888,727 6.8 Jae ' 55,253 48,974 | 12.8 
Per- Operating and OPERATING RATIO 
cent- Maintenance : r 7 
age of Expenses se 
“ (Companies reporting) Combined 
stalled ————____—_—__ Sy ‘ 
Rat-| 1921 1920 Per Steam Plants, Hydro Plants oe 
ings | Thou- | Thou- |Cent Hydro 
Repre- sands of| sands of| In- ~ ee 
sented Dollars | Dollars ‘crease 1921 1920, 1921 1920 1921 1920 
Jan 40 | 14,562 | 13,085 (11.3 | 56.1%} 55.3) 26.8 | 27.0] 38.1 | 45.6 
Feb 43 | 15,085 | 13,640 (110.5 | 55.6) 54.5) 22.9 | 26.0] 44.1 | 47.3 
Mar 53 18,757 | 17,248 | 8.7 | 56.1 | 57.7) 23.4] 19.6] 40.3 | 44.8 
April 53 18.305 | 16,945 8.1 5 23 9! 19.8 | Rh. 4 | 43.3 


53.0 | 56. 





*Includes estimates for thirty- three companies, repre senting 3, 3 per cent of the 
total installed rating of all central stations 
tIncludes estimates for forty-one companies, representing 4.2 per cent of the 
otal installed rating of all central stations. 
tIncludes estimates for seventy-nine companies, representing 16.7 per cent of 
the total installed rating of all central stations 
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TABLE II—CENTRAL-STATION RETURNS BY SECTIONS OVER A TWELVE-MONTH PERIOD 
3 3 Sy 3 3B ; 
ae New England States | GE Atlantic States 3z| North CentralStates | 32| South Central States | Ze| Pacific a 
2g) | ae | zy 2g ener 
So ——_ —__ oo on cp —— | S@ | Sp = anes —— 
= i “= & - ~ & _ 
Rie | & ba pe | «= 
Month | Se ~ | Se |= Soe - | Se o Se | \~- 
NiO | ie | ig 
1e@»| 1920 | 1919 83 @m| 1920 | 1919 | ss &m| 1920 | 1919 83 ©m| 1920 | 1919 | §$ Go| 1920 | 1919 | 8 
| g%| Thou- | Thou- 5 | «%) Thou- | Thou- é @*); Thou- | Thou- | ~#| «| Thou- | Thou- 1 F 2%) Thou- | Thou- 
|| sands sands §&| Ex/ sands sands | §§/ E35! sands sands | §£| Gx| sands | sands S| Es| sands sands 85 
| $3 a) $3 | 33 | /an| $3 | ae 53 | | py 
| 2 o | | 1S | j o | 3 | | 
le. | a | Qa | la, | a | 
| | 
May....| 82 | 188,566! 148,18627.5| 65 | 854,631) 711,276\20.0; 74 | 862,127; 700,095/23.5) 56 | 137,779| 98,815,39.2| 79 | 588,457) 521,544|12.6 
g, | June....| 82 | 189,934) 149,607/26.5| 66 | 865,714) 721,688|19.9| 74 | 855,013 681,780)25.5| 56 | 132.733, 99,660)33.2| 79 | 587,437) 522,901/12.2 
5 | July.....| 82 | 190,668, 159,000\20 0: 66 | 881,241| 714,485|23.5| 74 | 841,351| 702,302|19 7| 56 | 138,937] 106,460|30.1| 79 | 614,934) 551,959/13.4 
&, | Aug..... | 82 | 194,028) 171,002|13.5) 66 | 905,170) 728,097|24 2| 74 | 891,712) 750, 787\18. 6| 56 | 147,082) 111,573|/32.0| 79 | 631,183) 541,640)16.5 
Ex | Sept. ...| 82 | 194,730) 170,593)14 1) 66 | 905872| 758,737|19.5| 74 | 878,237) 758,017 13.9) 56 | 147,524) 113,649/30.0) 79 | 607,816) 526,464/15.5 
5 | Oct.. 82 | 196,310} 191,132) 2 7| 66 | 964,739) 841 ,694/14.5! 74 | 896,241) 817,757) 9.5, 56 | 157,267) 126,769/24.1/ 79 | 583,068) 522,136/11.7 
© | Nov 82 | 193,231! 183,624) 5 4! 66 | 953,436) 825,011/15.5| 74 | 895.229] 861,352/10.5| 56 | 144,889) 125,438|15.0| 79 | 554,920) 507,977) 9.2 
" ) Dee. 82 | 210,494 227,403 -7.4| 66 | 969,909) 917,945, 5.7] 74 | 903.628 852,264) 5.9 56 | 140,485} 133,419] 5.3) 79 | 568,038) 517,715) 9.6 
— | 
a | 1921 | 1920 | | 4921 | 1920 1921 1920 | | 1921 1920 |; | 9921 | 1920 | 
B }Jan..... 81 | 200,269] 247,800|-19.2) 77 |1,003,223| 1,043,650|-3 9| 73 | 860,643, 956,078/-10 0} 62 | 144,936] 145,336|-0.3| 81 | 556.561) 550,685] 1.1 
ty | Feb 81 | 178,694! 216,890!-17.6| 77 | 902,030) 970,539|-7.0| 73 | 789,539) 882,873|-10.6, 63 | 131,654] 132,537|-0.7| 81 | 451,754) 508,961|-11.2 
Mar 81 | 205,348! 230,309|-10.7) 79 |1,029,120)1,119,428'-8.1) 73 | 894,500! 941,893/ -5.0| 63 | 139,381] 136,017| 2.4] 81 | 538,260) 561,934) -4.2 
| April....| 81 | 197,029} 227,008)-13.2) 79 | '967,877/1,053,496|-8 1) 73 | 830,215! 895,018) 7.2) 63 | 132,774] 135,324|-1.9| 88 | 565,191) 584,279) -3.3 
| | | | | | | 
omen — | —| —|—|——— —— oT” 
1920 | 1919 | | 1920 | 1919 |- | | 1920 | 1919 | 1920 1919 1920 1919 | 
{ May. 82 | $4,897) $3,741/30.1) 64 | $16,624) $13,631'21.9| 57 | $12,471! $9,853 26.8) 54 | $2,829} $2,140'32.0' 79} $7,067) $6,147|15.1 
June. 82 4.948| 3.77830 5| 65 | 16,525|  13,449,22.1| 57 2,412| —9,776|26.9| 54 | 2,849} —-2,127|33.9| 79 7,700  6,.398|20.5 
@ | July. 82 | 5,009}  3,802/28.5| 65 | 16,899) 13,438/25.5| 57 | 12,822) —_9,793/30.9| 54 | 2,747] ~—«-2,194|35.0| 79 9,131|  6,948/31.5 
> | Aug..... 82 | 5,075;  4,093/24.0| 65 | 17,210) 13,731/25.9| 57 | 13,497] 10,151/32.9| 54| 3,168) = 2,281/38.1| 79 8,460|  6,457/31.1 
5 |Sept....| 82 | 5,409) 4,296/25 9} 65 | 18,081! 14,456/24.5| 57 | 13,834] 10,522/31.5| 54| 3,262) ~—-2,386|36.5) 79 8,638,  6,549/32.0 
fj | Oct..... 82 | 5,675) 4,623.22 7; 65 | 19,201} 15,722/22.0| 57 | 14.458) 11,667|23.9| 54| 3,504) = 2,551/37.3| 79 8,532,  6,492|31.5 
& | Nov.....| 82 | 5,898)  5,017/17.5| 65 | 20,938] 17,119/22.2| 57 | 15,158} 12,561/20.8| 54| 3,853} = -2,910|32.4| 79 | 8,775] 7, 104/23.5 
a | Dec. | 82 | 6,548} 5,744/14.0) 65 | 22,332) 19,149)16.7) 57 | 16,004) 13,142/21.8| 54 | 3,722) 3, 113/198] 79 9,091} 7,432/22.3 
o" 
= 1921 1920 }_ | 1921 1920 |} | 1921 1920 | 1921 1920 | 1921 1920 
Jan.....| 81 6,379, 6,170, 3.5] 74} 22,180} 1922515 3] 59 | 16,818] 14.436{17.3| 62 | 4,155] 3,484,193) 81 9,323 7,546|23.6 
Feb... || 81 5,925| 5,728, 3.4) 74) 21,492) 18,327|17.4) 59 | 15,971) 14,070|13.6| 62 | 3,915) -3,329)17-6| 81 8,237, 7,179) 14.7 
Mar.. “| 81 | 5,784 5,506 3.8} 76} 21,822 18.934] 15 3} 59 | 15,853! 14,103/12. 4] 63 | —-3,747)" 3,246) 15.5] 81 8,307) 7,222|15.0 
! April....| 81 5,605| 5,554 2.0! 76} 21,659) 18,607)16. 3] 60 | 15.506} 13,829|12.2| 63 | 3,669) 3,266,123) 87 | 8,754, 7,718)13.3 
OPERATING EXPENSES: Pa - 
1921 1920 | =| 4921 i920 | | | s921 | 1920 | | 4921 1920 } | 4929 1920 
Jan..... 34 = $1,098 »=—- $1,288 -14.7) 48 | $6,373) $5,411|17.8| 28 | $3,941  $3,451'14.2) 37. | $1,015) — $905)12.2| 54 | $2,135! $2,030) 5.2 
Feb 35 1,069 1.242/-13.9| 53 6,799, — 5.937|14.5| 29 | — 3.958 3445/14 8 44 | 1.217) ~—-'1,053/15.5| 55 | 2,042) = 4,963) 3.9 
Mar 45 1,576 —-*1,651/-4.5) 59 7,969 7:241|10 0| 35 4,570 4.228 8.2) 51 1.776, 1,514117.2| 79 | 2,866) + = 2,614) 9.7 
April 45 1418 _1,479/-4 11_59 7,762| 7,275] 6.71 36 4.4811 4.194] 6.8) 51 1,688} 1,465'14.5| 79 | 2,956] —2,532/16.8 
in the iron and steel operations. In the South Atlantic tricts were almost entirely closed down. The lighting 


States, although only a little more than 216,000 spindles 
were idle, yet a great number of textile mills were oper- 
ating on part time. The lumber industry of the South 
showed considerable curtailment, and the coal mines of 
West Virginia were operating at from 20 to 25 per cent 
capacity. 

As a result of the decreased power demand in the 
Atlantic States, in conjunction with the seasonal drop in 
lighting load, the average daily output of the central 
stations of that section was about 1,200,000 kw.-hr. 
below that reported for March. 

With the exception of the automobile and accessory 
industries, the industrial load of the central stations of 
the North Central States showed a drop very similar 
to that reperted by other industrial sections of the 
country. The iron and steel industry showed a decrease 
of about 10 per cent in operations, and the mining dis- 


TABLE III—AGGREGATE OPERATING RATIO OF 





COMPANIES REPORTING DATA MONTHLY 


requirements were also materially decreased. These 
adverse conditions resulted in a daily electrical output 


--—- 


of about 2,555,000 kw.-hr. below that of the month of 
March. 
Slight improvement in industrial activities was 


reported throughout the Mountain Section, excepting in 
the localities dependent upon mining, where no improve- 
ment was noted. The Pacific States also reported slight 
industrial improvement. The daily output of the central 
generating plants of California was about 21 per cent 


above that of March, this material increase being 
largely due to the extensive irrigation load. This 


increased irrigation load was sufficient to overcome the 
decreased operations of the central generating plants at 
the Mountain States, resulting in a daily output for the 
Mountain-Pacific section almost equal to that reported 
in March. 
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New England States Atlantic States North Central States South Central States States 
Type of os Plant and Average for Average for Average for Average for Average for 
onth fear Yea Year Year Year 
1921 1920 1921; 1920 1921 1920 1921) 1920) 1921 1920 1921) 1920 1921) 1920 1921) 1920) 1921; 1920) 1921) 1920 
Steam Plants 
January 54.0° 60.8 54.0) 60.8 53.5 50.9) 53.5) 50.9) 61.2 61.8 61.2) 61.8) 53.1) 53.7) 53 ! 53.7 69.0) 60.5 69.0) 60.5 
February 54.3) 59.5) 54.2) 60.3) 52.3) 53.0) 52.7) 52.1) 63.0) 57.9) 62.1| 59.8) 59.1) 51.2) 56.2) 52.3} 60.2) 60.3) 64.3) 60.3 
March 64.0' 70.0 56.7. 62.5 54.5 56.7) 53.3, 53.7) 58.4 59.7 60.8) 59.8 53.3 50.9' 55.0 51.9) 68.4) 62.5 65.9) 61.2 
April 59.4, 63.5) 57.3) 62.7) 50.9| 54.3) 52.8! 53.8! 54.8) 61.2) 59.3) 60.2; 54.1) 52.8) 54.7) 52.1) 53.7] 53.7) 61.8) 58.6 
Hydro Plants: 
January 26.5) 35.2} 26.5) 35.2) 21.2) 21.2) 21.2) 21.2] 25.0} 20.8 25.0; 20.8] 26.4) 20.1) 26.4) 20.1) 27.5} 27.3) 27.5) 27.3 
February . 30.1, 46.5) 26.8 35.6 20.1) 20.6) 20.7; 20.9) 24.1 20.6; 24.6) 20.6 28.6) 21.4) 27.4, 20.5| 23.9 27.9) 26.0) 27.6 
March 29.9) 30.0) 26.9) 35.3, 21.0) 20.6) 20.8) 20.8) 23.0 20.6; 23.5; 20.6) 30.4) 23.2; 28.4 21.3) 24.9) 19.0) 25.8) 25.6 
April 24.6) 34.7) 26.5) 35.2) 18.2) 18.8) 20.2) 20.3; 24.8) 20.8 24.2: 20.7; 22.4 25.0| 26.8 21.2) 27.3) 19.2) 26.0) 24.2 
Comb ned Systems of 
Steam and H ydro 
Plante: 
January 45.3) 53.5) 45.3) 53.5) 43.5) 45.8! 43.5) 45.8! 39.5 38.6 39.5) 38.6) 38.6) 46.6) 38.6) 46.6) 35.2) 45.6 35.2] 45.5 
February 44.3} 60.0) 44.7) 58.8 41.8 41.9 42.6) 43.8) 42.4 49.8 41.9) 48.2) 41.7) 39.6) 40.5) 42.0) 39.6) 43.8) 37.4) 44.7 
March.... 49.7| 53.8) 47.3) 56.0) 39.7, 47.3) 42.0) 45.3) 41.5) 46.0) 41.8) 47.3) 38.6) 39.2) 40.2) 41.2, 36.4) 39.7) 36.9) 43.0 
a April 46.6| 48.5| 47.1) 53.5) 42.9| 43.9) 41.9) 44 8) 45.0! 48.3) 42.7) 47.5) 43.6! 48.6! 40.7| 42.8 37.0! 36.8 37.0! 41.0 
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Readers’ Views and 
Comments 


This is a readers’ forum. Comments on questions 


before the electrical,industry presenting economic, 

financial, engineering»or commercial aspects and new 

or supplementary viewpoints on published articles are 
cordially invited 


Nessceccccecccccscesceceucsscescescescusessescsesesed® 


The Penalty for Carelessness in Operation 


To the Editor of the ELECTRICAL WORLD: 

Sir: In engineering practice, as elsewhere, serious 
trouble sometimes appears in quarters where it is least 
expected. An example of such trouble of a somewhat 
serious nature came within the experience of the writer 
some time ago. A short description of its nature and 
the circumstances under which it occurred, with some of 
the results observed and conclusions drawn, is given 
here in the hope that perhaps operating engineers may 
find in them something of value. Since the purpose for 
which this experience is here recorded would be in no 
way served by naming the companies involved fictitious 
names are used. 

The Smelting & Refining Company received three- 
phase energy at 6,600 volts from the Master Power 
Company over a No. 4/0 line about a quarter of a mile 
long. The line wires were spaced 6 ft. apart and were 
carried on poles and cross-arms of usual construction. 
The line passed out from the Master Power Company’s 
buses through an oil circuit breaker having a series coil 
which closed the shunt tripping coil circuit in heavy 
overloads. The latter circuit was operated from the sta- 
tion exciter buses. At the receiver end the line ter- 
minated in a 6,600-volt bus, from which power was dis- 
tributed mainly to two loads, each taking about 400 amp. 
through suitable disconnecting switches and oil switches. 
At certain more or less regular intervals during the day 
it became necessary for the operator at the Smelting & 
Refining Company’s plant to disconnect one of the 400- 
amp. loads from the feeder circuit. The operator on 
shift, instead of first throwing the oil switch, as he had 
done many times before, carelessly opened the discon- 
necting switches, the three blades of which were inter- 
linked, and all pulled together. 

Right there the fireworks started. A heavy are hung 
across the switch blades for perhaps half a minute 
before the blades melted away. The are soon burned 
itself clear of the switches, but not before it had set the 
building on fire. The line wires burned off outside the 
building, but as the arc broke at one place it formed 
at another. The entire line suddenly became animated. 
It snapped at a score of places, leaped to earth, writhed 
and was still. It was all over in much less time than it 
takes to tell it, and there was scarcely a span of feeder 
wire left in place on the poles anywhere on the line. 

All of the conditions and circumstances connected 
with the disaster were subsequently carefully examined. 
As a result of this examination the following conclusions 
seem warranted: 

1. The immediate cause of the disaster was careless- 
ness on the part of the operator, again emphasizing the 
fallibility of human nature. 

2. Asa result of the intense heat developed, in many 





sections of the feeder wire the copper had apparently 
been vaporized and blown from its sheath, leaving the 
weatherproof covering in good condition. A large part 
of the wire was badly burned and of no value except as 
junk. 

3. Even after the lines burned free from the discon- 
necting switches they did not burn clear at the load 
end, indicating that a 6,600-volt arc may persist and 
largely destroy a line in which the wires are spaced 
6 ft. apart. 

4. The circuit breaker at the power house had failed 
to open, although on all previous occasions it did open 
under accidental short circuits. In the present instance 
the switch was tripped by the operator. 

5. Circuit breakers so connected as to depend upon 
the exciter voltage to operate the tripping mechanism 
are poor protection against a short circuit which comes 
on gradually or has an initial high resistance. The 
tripping mechanism will not operate below a certain 
exciter voltage. If the switch remains closed until the 
excited -voltage goes below this critical value, it must 
fail to open. E. A. L. 

Seattle, Wash. 


Meters Increased 37 per Cent in Price 
from 1916 to 1921 


To the Editor of the ELECTRICAL WORLD: 

Sir: A curve shown in the March 26 issue of the 
ELECTRICAL WORLD relative to the increased cost of 
central-station apparatus versus increased cost of com- 
modities for a period from 1916 to 1921 shows an in- 
crease in the price of meters of 8 per cent. This figure 
appears incorrect when compared with the data avail- 
able to our sales department. 

For your information I would say that our price on 
a 5-amp., 110-volt, 60-cycle meter, which is the type 
generally taken as the standard by all manufacturers in 
discussing price, was $6.80 in the early part of 1916. 
At that time the prices of other manufacturers of 
meters, according to their published list prices and dis- 
counts, were somewhere between $6.80 and $6.90. Since 
last spring our price on the same meter to the same 
class of customers has been $9.35, and the published 
prices of other meter manufacturers run somewhere 
from $9.40 to $9.50. The increase in our price from 
1916 to 1921 was, therefore, $2.55 on $6.80, or 37 per 
cent, and from the published prices of other manu- 
facturers the increase made by them was approximately 
the same. 

I think all the meter manufacturers take pride in the 
fact that prices did not go up on meters nearly so much 
as on other electrical apparatus during the war, but at 
that, there is no reason to publish data in the leading 
paper of the electrical business which gives such a mis- 
leading impression as that the increase in price of 
meters during the said period was only 8 per cent. 

R. C. LANPHIER, 
Vice-president and General Manager. 
Sangamo Electric Company, 

Springfield, Ill. 

[Upon checking the data on which the curve of in- 
crease in meter prices was based, we regret to find that 
an error was made in the original computation of the 
percentage gain in meter prices since 1916, and that 
the figure of 37 per cent, as indicated by Mr. Lanphier, 
is very nearly correct.—EDITOR. | 
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Station and Operating Practice 


A Department Devoted to Problems of Installation, 
Operation and Maintenance of Equipment for Economical Generation and 
Distribution of Electrical Energy 
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Advantage of Three Current Transformers Of course, the installation of ground detectors would 
jue Relay Operation make it known when the first ground developed upon: 


the system. However, the second ground might develop 
CASE of trouble resulting from accidental grounds’ before the first one could be removed. This ground 
on a three-phase, three-wire system recently led the would show all over the system and each feeder might 

writer to conclude that the use of three current trans- have to be opened before the ground could be located. 

formers to operate relays would be more satisfactory R. H. N. LOCKYER. : 

than using two transformers, as is the general practice. Bonnington Falls, B. C., Canada. 

In the case in mind there were two three-phase feeders 

fed through oil switches from a 2,200-volt bus. On the - “ 

line side of each of these oil switches were installed two Large Systems Need Special Protection 

current transformers connected to two trip coils as indi- Against Short Circuits 

cated in the accompanying sketch. Since there were no 









ITH the ever-increasing amounts of power being. 
generated and distributed by central stations more 
attention should be given to limiting the amount of 
energy that can feed into a short circuit. More study 


SOOT + WOOT) 
ons 





Cc must be given to the design and installation of current- 
8 “0 lts limiting reactances, circuit breakers, instrument trans- 
A formers and protective devices. Ample clearances must 

feeder be allowed between phases not only in new installations 


but also in older plants before interconnection with sys- 
tems of large capacity is made. With the large units 
installed and the adding together of a number of sta- 
tions by interconnecting transmission lines, it is often 
possible for an enormous amount of power to feed into 
a short circuit. There is also possibility of danger when 
plants of older design are tied by means of transformers 
and transmission lines to systems or plants of large 
rating. 

In designing new stations and in remodeling old 
ones partitions, passageways and exits should also 
have consideration from the standpoint of fire and acci- 
dent prevention. Outdoor substations are probably safer 
from this point of view. 

All the safeguards and protective devices possible, 
however, will be of little use unless properly installed, 
maintained and operated. For the purpose of helping 
correct instailation manufacturers of electrical appa- 
SHORT CIRCUIT CAUSED BY GROUNDS FAILED TO OPERATE RELAYS yatus should provide, where necessary, installation in- 

WITH ORLY TWO CUMNENT TRANEPORSERS INSTALLED structions and diagrams of connections. These instruc- 

At the nen <a nore — transformers tions should be shipped with each piece of apparatus 

and where practicable pasted on or tied to the frame or 

ground detectors on the lines and the power transform- case of the machine or equipment. Whenever blocking 

ers were ungrounded, a ground which developed on _ is used to prevent breakage or dislocation of parts dur- 

the middle phase of No. 1 feeder remained unnoticed. ing the shipment conspicuous signs to this effect should 

No trouble resulted until a second ground developed on be securely fastened to the apparatus by the manufac- 

the A phase of No. 2 feeder at a point indicated by X in’ turer. The signs should call attention of construction 

the drawing. This caused a dead short circuit across the men to the fact that the blocking must be removed be- 
main busbars, but there were no current transformers fore the apparatus is placed in service. 











in the circuit to operate the relays on the feeder Before installation all apparatus should be examined 
switches. Consequently the short circuit resulted in by some responsible person. Competent and well-quali- 
considerable damage. fied men only should take charge of the installation, 


To guard against such troubles three current trans- maintenance and operation of high-tension lines and 
formers may be used as shown at the bottom of the equipment, especially where extra high voltage and 
drawing. With these three transformers installed at large volumes of energy are handled. 
least one of the oil switches will be tripped out in a Immediately after the installation of a piece of ap- 


case like that described. paratus and before current is applied employees and 
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those in the vicinity should be told that the apparatus 
is about to be energized and be warned to stand at a 
safe distance. After closing the switch the operator 
should stand for a reasonable length of time ready to 
reopen the switch upon evidence of trouble. The switch, 
of course, should be safe to operate under the heaviest 
possible load. Under certain conditions it is safer to 
close the switch and let the automatic features take care 
of the opening should trouble occur. 

Whenever possible the installation should be tested 
before hand. This will relieve the switch of the risk of 
having to open the heavy current. If at all practicable, 
after the installation of current and potential trans- 
formers and before such apparatus is placed in service 
the voltage should be built up gradually. The second- 
aries of current transformers must always be short- 
circuited. If they are found open during operation, they 
should be de-energized before an attempt is made to 
apply a jumper. 

Operators should know that serious trouble is often 
preceded by a flash, a noise or the smell of burning in- 
sulation. Noise and static on adjacent telephone lines, 
discharging lightning arresters, or an unusual amount 
of static on or around lines, insulators or equipment in- 
dicates trouble, and when such an indication is present 
ufter energizing a new piece of equipment extreme cau- 
tion should be taken and the equipment should be re- 
moved from service until the reason for the disturbance 
is found. 

Unauthorized persons should not be allowed in a high- 
tension room nor in the vicinity of switches, regulators, 
transformers or other equipment which has a great 
store of energy behind it. Employees whose duties re- 
quire that they occasionally go near such equipment 
should be instructed as to the precautions to be taken. 
They should not spend unnecesary time in dangerous 
places. H. J. BURTON. 
Consumers’ Power Company, 

Jackson, Mich 


Oil Circuit Breaker Has Double Tank and 
Resilient Support 
S SPACE is a very important factor in the design 
A of power houses and substations, an oil circuit 
breaker of comparatively small over-all dimensions for 
its interrupting capacity is desirable. Such a breaker 
has been developed recently. To absorb the mechanical 
shock incident to rupturing a heavy short circuit and 
to reduce the expulsion of hot oil and gases doub‘e tanks 
are furnished, supported by a heavily ribbed cradle 
which is in turn hung by strong bolt construction with 
resilient features. An exceptionally heavy and rugged 
frame construction is used throughout. 

The inner tank contains the oil in which the switch 
contacts are, immersed and is heavily reinforced at the 
top by a deep web on the frame. The outer tank in 
connection with the resilient features is so arranged as 
to chill the gases and to prevent the hot oil from being 
discharged from the breaker. Owing to this the break- 
ers are of particular interest in connection with auto- 
matic substations or where automatic reclosing of 
circuit breakers is necessary. 

These breakers are built in single units for 500 amp. 
to 1,200 amp. rating at 15,000 volts and 500 amp. to 
800 amp. rating at 25,000 volts, single-throw, and can 
be furnished for operation as a single unit or for 
multiple operation. 





Wooden Towers for Marshy Ground 


N BUILDING a pair of 38-kv., three-phase transmis- 

sion lines on a right-of-way in the Stroudwater River 
Valley, near Portland, Me., the Cumberland County 
Power & Light Company adopted the wooden-tower 
construction illustrated here- 
with, which furnishes rigid 
support in the face of loose 
and uncertain subsoil. The 
Stroudwater is a tidal stream, 
and in some cases earlier 
pole construction used in this 
district has been forced up- 
ward out of the ground by 
the pressure of the water 
and the ice in winter. To 
avoid this and to minimize 
the number of structures re- 
quired, four spans requiring 
five wooden towers were put 
in. These spans ranged from 
541 ft. to 695 ft.,and No. 2/0 
stranded copper conductor 
were used, the spans being 
designed for a minimum 
clearance of about 22 ft. 
above ground, with a 3-in. 
ice coating, a wind of 40 
miles per hour and a temper- 
ature of about 20 deg. below 
zero Fahrenheit. The con- 
ductors are attached to Jeffrey-Dewitt suspension insu- 
lators at the span ends, and jumpers fastened to pin-type 
insulators are provided at each tower as illustrated. 

The towers are built of 50-ft. chestnut poles with 
8-in. tops. The butts are set 6 ft. into the ground and 
are keyed at the bottom to short sections of old poles 
resting on old ties as indicated. Four poles are used 





LINE CONSTRUCTION WHICH 
PROVED SUCCESSFUL IN 
SOFT GROUND 
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DETAILS OF FOUR-POLE TOWER USED WHERE SUBSOIL IS MARSHY 


in each tower, forming an A-frame viewed from one 
side, and notched at their tops to fit snugly against a 
filler block, the structure being held together at this 
portion by 1-in. bolts. Cross arms of 8-in. I-beams carry 
the insulator clamps. GEORGE E. HAGGAS, 
Chief Engineer. 
Cumberland County Power & Light Company, 
Portland, Me. 
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Industrial Applications 











The Economical Utilization of Electrical Energy 
in Mills and Factories, Together with Practical Details of Installation, Control, 
Testing and Repair of Equipment Required 





Safety Cut-Out for Mine Trolley Wires at 
Loading Chutes 


T IS difficult to guard effectively trolley wires at load- 

ing chutes along the haulage ways in mines, and chute 
trappers may sometimes be shocked through loading bars 
accidentally touching the trolley line unless proper safe- 
guards are installed. To overcome this danger the Calu- 
met & Arizona Mining Company, Lowell, Ariz., uses a 
cut-out which is efficient, easily constructed and does not 
interfere with the operations at the chutes or with the 
motors operating on the same level. When the cut-out 
is closed it is guarded by two 3-in. x 6-in. boards as the 
trolley is elsewhere. When the cut-out is open a hinged 
board drops down over the ends of the trolley guard and 
prevents anything touching the live wires. The eurrent 
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SAFE MINE-TROLLEY CUT-OUT FOR LOADING FROM ORB CHUTES 
is carried past the gap by an insulated wire on the 
opposite side of the drift. 

The leve's under the stopes are timbered with drift 
sets placed 5 ft. apart, and the loading chutes take up 
the space between two sets. All trolley wires are carried 
63 ft. above the rails and guarded by two }-in. x 6-in. 
boards placed on either side of the wire. The cut-out 
consists essentially of a section of }-in. iron rod that 
may be slid back into a 6-ft. length of 4-in. pipe, both 
of which are a part of the trolley line. When closed one 
end of the rod remains in the long pipe at the set back 
of the chute and the other end fits into a 6-in. length of 
pipe on the set ahead. Both ends have enough bearing 
to make proper electrical contact. As the standard trol- 
ley-wire hangers will! not fit the 4-in. pipe, a j-in. rod 
is welded on top for clamping it in place. 

When the cut-out is closed it is guarded by the two 
1-in. x 6-in. boards. The free end of the rod and guard 
beards are fastened together by an open rectangular 
piece of }-in. x 3-in. iron. The trolley rod is hung from 
the tcp of the iron by an insulated hanger, and the 


guard boards are bolted to the sides. 
out the rod slides back into the long pipe, and at the 
same time the boards slide back in brackets outside of 
the regular guards. 
hinged board drops down over the end of the trolley- 
guard boards. 





To open the cut- 


When the rod is all the way back a 


Occasionally, in wet places, enough current leaks 


through the insulators to the boards of the cut-out to 


shock a man, and to prevent this insulated knobs are 

placed on both guard boards for handling. 

Bureau of Mines, E. D. GARDNER, 
Washington, D. C. Mining Engineer. 


Checking Condition of Motive-Power 


Storage Batteries 


I‘ TESTING a motive-power battery for low cells 
experience is required, as there are many things 
external to the battery which bring about shortened 
capacity. For example, it may be noticed that the loco- 
motive or truck, after being in operation for a con- 
siderable time, does not go so fast at the end of the 
day’s work or cannot bring in so many loads in a day 
as formerly. It seems to be general experience there- 
upon to suspect the battery immediately, and very often 
no attempt is made to investigate other possible causes 
until after the battery has been thoroughly inspected 
and found to be delivering rated output. Or one bat- 
tery may be compared with another on the basis of 
tons output and little consideration be given to the 
fact that the cars hauled by one are equipped with 
roller bearings, while those pulled by the other are of 
another kind. 

A second battery is often blamed for failure where it 
is not the battery but the vehicle which causes the 
reduced output. The latter has grown older and less 
efficient and the second battery cannot make up for it. 
There was one case of this sort with a mining loco- 
motive. It was found that the wheels had become 
grooved to a considerable extent, the resultant friction 
with the track calling upon the battery for energy. This 
it delivered, but, being waste energy, it had no effect 
on the mileage. 

An ampere-hour meter is indispensable for use with 
a battery in motive-power service, but if it is not 
working properly, it is of no more use than a watch 
which cannot be trusted. There has been considerable 
trouble with ampere-hour meters, most of which can 
be traced to the use of the wrong type of meter or 
else to a meter with too high a rating. The meter of 
today has many improvements over that made several 
years ago; difficulties experienced in the past have been 
overcome. One mistake which is often made with 
ampere-hour meters is that they are looked upon as 
never requiring adjustment or cleaning, but they should 
be regularly cleaned and adjusted as often as conditions 
make it necessary. When an ampere-hour meter gets 
cut of step with the battery the meter may indicate 2 
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partial discharge, whereas the battery may be entirely 
discharged. The meter may be very easily tested for 
correct registration, and if this is done and the meter 
then put in step with the battery, it may often be 
found to correct the trouble. 

With these facts in mind, it is readily seen that often 
a test of the battery will be found unnecessary, as the 
trouble can be located by inquiring into methods of 
operation and past history. To test a battery takes 
several shifts. The battery should first have a long 
charge to insure its being fully charged, and there may 
be some electrolyte adjustment necessary which in- 
volves added charging. 

Probably the first thing to do upon inspecting a bat- 
tery is to take hydrometer readings of the electrolyte 
in several cells, so as to check in with the meter, and at 
the same time ascertain in about what state of charge 
the operator considers the battery. Suppose, for ex- 
ample, that with a 400-amp.-hr. acid battery the opera- 
tor considers the battery half discharged, the meter 
reads 200 and the hydrometer readings average 1.175 
specific gravity. A battery of this type operates with 
a full charge gravity of about 1.275, and the gravity 
drops about 125 points on a discharge. For half dis- 
charge it would drop 62 points, or to 1.213. Evidently 
this does not check with the obtained readings, so either 
the meter is out of step with the battery or else the 
full-charge gravity is low. If it is low, acid may have 
been spilled from the cells, or else the operator may 
have been running by the meter entirely, in which case 
a prolonged charge would be necessary to restore the 
gravity. If there is any doubt about the full-charge 
gravity, the only way of checking is to put the battery 
cen charge, take gravity readings of every cell and con- 
tinue charging until the gravity of every cell stops 
rising. Then charge for five more hours, taking care 
that the temperature of the electrolyte is not allowed 
to go above 110 deg. Fahr. during the charging. To 
reduce the number of gravity readings to a minimum, 
a good practical plan is to pick out the two or three 
cells showing lowest gravity and charge until their 
gravity ceases to rise. Then take a reading of all cells 
and repeat after five more hours of charge. Even this 
makes quite a number of readings, but there is no 
shorter way of being sure that all cells are fully charged. 

When the battery is thus fully charged, it may be 
found that some of the cells are below 1.250 in specific 
gravity. These may be brought up above 1.250, pref- 
erably around 1.275, by withdrawing all the electrolyte 
possible with a syringe and adding 1.300 specific gravity 
electrolyte, then charging a half hour or so to mix the 
electrolyte, repeating the process if necessary. But 
never under any circumstances add electrolyte or acid 
to bring up the gravity without first having brought up 
the gravity as high as it will go by charging, as out- 
lined above. A great many batteries have been injured 
by disregarding this rule. 

The test for faulty cells is a simple matter, the most 
important point being first to make sure the cells are 
all fully charged and the gravity is between 1.250 and 
1.300. Then the discharge is made at normal current 
and time. Any cell which runs abnormally hot on charge 
or discharge should be watched particularly. A variable 
resistance (a water-barrel rheostat will do) and an 
ammeter, together with a 3-volt voltmeter, are required. 
The ammeter should be checked as to its accuracy at the 
current rate to be used. For example, for a 400- 
amp.-hr. battery the discharge rate would be about 





80 amp., and this should be maintained on discharge by 
regulating the resistance. The ammeter should pref- 
erably be connected to one of the battery terminals, 
breaking the connection between the battery and vehicle. 

After the battery has been on discharge a few min- 
utes a voltage reading of each cell should be taken and 
recorded. Any cell which shows an appreciable varia- 
tion from the others should be watched. After about 
four hours’ discharge at the constant rate another set 
of readings should be taken, and any cell which shows 
a voltage 0.1 volt less than the others should be marked. 
If this difference keeps increasing so that the voltage 
of the cell is less than 1.60 volts when the others are 
1.75 volts, it should be opened up and examined. 

The chief thing to remember in drawing conclusions 
from the test is that the difference between voltages 
of various cells on discharge is what gives the indica- 
tion and not the absolute value of voltage. The absolute 
voltage is higher for high temperature, low rate, high 
gravity and a battery only a few months old. 

Electric Storage Battery Co., RALPH W. RITTER, 

Philadelphia, Pa. Engineer Operating Department. 


Motor Mounted on Brackets on 


Heavy-Duty Lathe 


N CHANGING a heavy-duty lathe in the automotive 

factory of the Westinghouse Electric & Manufactur- 
ing Company at East Springfield, Mass., from group drive 
to individual motor drive the mounting chosen for sup- 
porting the motor consisted of a heavy bracket on one end 
of the machine, as shown in the accompanying illustra- 
tion. The lathe was a No. 21 heavy-duty 18-in. LeBlond 
machine, which required a 74-hp. motor. The weight 
of the motor was such that the bracket was required to 
be reinforced by a 34-in. pipe pedestal resting on the 
floor. The motor is placed well toward the outside end 
of the bracket to give sufficient belt length. The control 








A 74-HP. MOTOR MOUNTED ON A BRACKET ATTACHED 
TO A HEAVY-DUTY LATHE 


equipment of the contactor type is mounted in a box 
below the motor hung by 14-in. x 2-in. strap iron. Push- 
button control is provided near the operator’s position 
at the front of the machine. The wiring from the con- 
trol box is attached to the frame of the lathe by clips. 
Boston, Mass. FIELD EDITOR ELECTRICAL WORLD. 
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Bar-to-Bar Test of Small Armatures 
Made Rapidly 


OR quickly making a bar-to-bar test on armatures 
from + hp. in size to 5 hp. a rack has been built in 
the shop of the Maintenance Company, New York City. 
This rack is adjustable for any motor within this range 
of size. In making the test the hands of the tester do 
not have to hold any lead wires or contacts on the com- 
mutator as spring arms accomplish this purpose. The 
tester has only to turn the motor and read the meter. 
One end of the motor shaft is supported on a horse 
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DETAILS OF RACK FOR MAKING QUICK BAR-TO-BAR TEST 


of strap iron (1 in the illustration), which is 10 in. high 
and 4 in. wide. This is made by bending a piece j-in. 
x 14-in. strap 30 in. long. The horse may be screwed to 
the testing bench. The commutator end of the shaft 
rests in a notch cut in the top of an upright of hard 
wood 1 in. x 4 in. x 10 in. in size (8). This is screwed 
to the end of the hard-wood base, which is 2 in. x 2 in. 
x 14 in. in size. This base rests on the bench and extends 
through the legs of the horse. Py sliding the base the 
supports are adjustable for different lengths of shaft. 

For feeding current into the armature two arms (4) 
are mounted upon a bracket (5). This bracket is made 
of j-in. x 14-in. x 30-in. strap iron bent as shown. It 
is held on the base piece by a wing nut and a }-in. bolt. 
To vary the position of the bracket the bolt may be slid 
in a slot 4 in. wide and 4 in. long cut in the base. In 
each end of the bracket a 2-in. hole is drilled for a 
belt to hold the fiber disk (12) which supports the 
arm (4). 

The arms are made of two brass rods } in. x 2 in. 
x 8 in. in dimensions. In the end of each rod is riveted 
a flat g-in. x 3-in. steel spring with a U-shaped piece of 
brass riveted to its end. In the arms of the U a small 
block of brass is pivoted. The faces of this cube are 
hollowed to fit a commutator, and the corners are 
rounded so that it will slide over a commutator. 

The brass rods are held on the bracket by means of 
fiber disks (12) which are 24 in. in diameter and of two 
halves 4 in. thick. A 2-in. hole is drilled in the center 
of each disk, and just off this hole a slot is milled across 
the face of the disk vs in. deep and 4 in. wide. Another 
similar slot is milled at right angles, starting at the 
first slot and extending to the edge in one direction. 


To make a pair of disks this last slot is milled on the 
right-hand side of the first disk and on the left-hand side 
of the second disk. Three such pairs are required in all. 
In the bottom of the slots a piece of brass 0.015 in. 
thick is fitted. This serves to make contact on the 
brass rod. 

To make connection the brass in the short slot is 
drilled and tapped for a No. 6-32 thread and a brass 
screw is put in to hold the wire. A 6-ft. piece of No. 
10 flexible wire is divided at the end and half the strands 
are fastened under the screw on one disk and half on 
the other disk. The disks are pressed together, the test 
arm is slid through the long slots, and the pair of disks 
are fastened to the bracket by means of a bolt and 
wing nut. 

The arm will be quite rigid, but it may be slid in 
or out and tilted up or down by loosening the wing nut. 
The second disk is assembled in the same fashion and 
mounted on the other side of the bracket. The flexible 
wires are run to a direct-current line in series with a 
bank of lamps. 

To make the test fingers for spanning from one bar 
to the next the third disk is employed. This is similar 
to the other disks. The rod in this case, however, con- 
sists of two brass pieces (4+ in. x * in. x 8 in.) fastened 
on opposite sides of a piece of bone fiber + in. x * in. 
x 8 in. The brass pieces are placed in a vise with the 
fiber between them and a slot 1 in. wide and x in. deep 
is filed across the center of all three. A piece of x-in. 
fiber is fitted in this slot after which the pieces are 
turned over and another piece of fiber is fitted into the 
opposite side. Then the pieces are riveted together with 
copper wire. Pieces of fiber may then be placed at each 
end of the pieces and riveted. 

A slender finger of steel spring is riveted in the end 
of each brass rod. One finger is 24 in. long and the 
other is 4 in. longer. The end of each finger is drilled to 
receive a small brass rivet which is rounded off like a 
half sphere. Use turpentine to drill the springs instead 
of oil. 

One conductor of a lamp cord is connected to each 
half of the disk and the test arm is inserted. The 





ARMATURE IS RAPIDLY CONNECTED FOR BAR-TO-BAR TEST 
IN THIS RACK 


disk is then fastened to the piece of l-in. x 4-in. x 8-in. 
strap iron by a bolt and wing nut. The strap iron in 
turn is mounted on the upright wood pieces (3) by a 
bolt and wing nut. A slot in the strap allows adjust- 
ment up and down. 

When testing, the. armature is placed on the horse, 
the bracket (5) is moved to the center of the commu- 
tator, and the test arms are adjusted with the wing nuts 
to bear at points 90 deg. apart (on a four-pole motor). 
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Lower the test finger to cover two adjacent bars midway 
between the arms, connect the No. 10 flexible leads to a 
direct-current supply with a rheostat to limit the cur- 
rent, and connect the lamp cord to a millivoltmeter. 
The armature is then turned a bar at a time, pausing a 
few seconds to take each reading. 

The Maintenance Company, 

New York, N. Y. 


H. I. MICKLE, 
Foreman of Repair Shop. 


Chart Shows Apparent Resistance 


of Large Cables 


N THE calculation of heavy feeder cables, which are 
etiam required for low-voltage power circuits of 
industrial plants, the skin effect is often of considerable 
importance. While a number of tables have been pub- 
lished giving these factors they are usually calculated 
for the cable diameter given in even fractions of an 
inch and do not offer a ready comparison when only the 
size of the cables in circular mils is known. 

The writer has devised a chart for his own use which 
allows a rapid comparison to be made without looking 
up the diameters of the cables corresponding to certain 
circular-mil sizes. The curves are simply the plotted 
results given in tables for the various frequencies. One 
scale is graded in circular mils and the other scale in 
multiplying factors. To determine the multiplier for 
any size of wire at any of the frequencies given, lay 
a straight edge in a horizontal direction from the wire 
size selected to intersect with the desired frequency 
curve, project vertically down to the bottom scale from 
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the intersection and read the multiplier. The product 

of the multiplier and the ohmic resistance of the wire 

will give the apparent resistance of the wire at the 

frequency selected. T. H. ARNOLD. 
El Paso, Tex. 
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Rheostat Which Occupies Very 
Small Space 


COMPACT and light rheostat has been developed 
for use in connection with motion-picture machines 
which may be suitable for similar service elsewhere. 
The metallic ribbon, which constitutes the resistor ele- 





RESISTANCE UNITS OF 
V-SHAPED RIBBON 
ARE LIGHT AND 
SELF-SUPPORTING 


ment, is formed into a trough or channel-shaped section 
which is flattened at both ends and in the middle. The 
ribbon is bent about the middle to form a “V,” as shown 
in the accompanying illustration, and both ends are 
turned up to form supporting feet which permit the 
attachment of the unit to a panel board. 

The particular rheostat referred to here is made up 
of two sections-—a heavy-current section of “ribohn’” 
construction which forms the fixed resistance of the 
combination, and the fine-adjustment section of lower 
current capacity which is connected in parallel with the 
first section. There are seven steps in parallel with the 
fixed step, and the adjustments are made by a radial 
switch. The adjustable steps consist of “vitrohm” 
tubes. The rheostat, according to the manufacturers, is 
virtually unbreakable, no part of the circuit can rust 
or corrode and the rheostat will return to room tem- 
perature within two minutes after the current has 
been cut off. 

A resistor unit of this kind designed for 3 kw. con- 
tinuous duty occupies a space of 10 in. x 10 in. x 12 in. 
and weighs 8 lb. A complete rheostat with twelve steps 
designed for 9 kw. continuous duty occupies a space of 
18 in. x 18 in. x 21 in. and weighs 80 lb. 


Armatures Must Not Be Rolled on 
Rough Floor 


NE of the worst crimes in many electrical shops is 
the careless handling of armatures. Rolling across 
the floor or other rough handling may jam the lamina- 
tions together and thus permit high eddy currents in 
the iron and cause heating which will destroy the in- 
sulation of the coils. The only sure remedy is to 
dismount the armature, take off a!l the laminations, file 
off the burred edges and reassemble the core. This is 
a tedious job which a little care can prevent. 
A speaker voiced this thought at a recent meeting of 
the Iron and Steel Electrical Engineers. 





OOS 


Central Station Service 


A Department Devoted to Commercial Policy 
and Management Topics, Including Methods of Increasing the Use 
“of Electric Light, Power and Heat 








Cheaper Financing by Security Sales 
to Customers 


UBLIC utilities financed through the local sale of 

securities are on a more stable basis, asserted R. J. 
Long of Abilene, Kan., in discussing the sale of secu- 
rities to customers before the meeting of the Kansas 
Public Utilities Association at Kansas City recently. 
Mr. Long discussed the subject from the experience of 
the Associated Companies, which, through subsidiaries, 
serves a number of Kansas communities. Mr. Long 
said in part: 

“I do not desire to discuss methods of selling these 
securities so much as to point out the reasons for 
selling them and the reason why selling the securities 
ef the pubtic utility to its patrons is sound from a 
financial as well as from a public relations standpoint. 
We have for the last twelve years promoted and financed 
the extensions of all our companies—serving sixty- 
eight cities with light and power and fifty-five cities 
with telephones—by the sale of 7 per cent non-taxable, 
non-assessable preferred stock among our employees 
and patrons. As we are prevented by law from selling 
our stock at less than par and public utilities commis- 
sions do not countenance large commissions for the sale 
of utility securities, we have been dependent largely 
upon the loyalty of our employees, together with a 
moderate use of advertising in the sale of our securities. 

“Previous to the adoption of this plan of financing 
utilities depended upon outside capital for new finances 
and, generally speaking, every few years the companies 
seemed to get tied up in their finances. Every financial 
flurry in the money market affected the utilities of the 
country. The growth of this condition meant the re- 
striction of development. We needed more elasticity 
in our financing methods if we were to deve‘op to meet 
the requirements of our territory, and we decided at 
the outset that the only way we could obtain this elastic- 
ity was by the sale of our securities in our own terri- 
tory. Since the inauguration of this policy we have 
never floated a single bond or security issue outside 
of the territory. The most of our preferred stock- 
holders own a small amount of stock and hence they 
are very little worried at times of unsettled financial 
conditions. Consequently we have not only secured 
elasticity in our financing by this method but we have 
secured a high degree of stability. 

“Then there is an educational reason for the adop- 
tion of this policy. The sale of our securities has 
opened another avenue to our employees to participate 
in the development of the business which is their bread 
and butter. Naturally, their interest in the sale of 
securities has the added effect of increasing their 
loyalty to the company. From the public standpoint, 
this practice of selling public utility stock to customers 
has had a most salutary effect. Abusing or condemning 


public service corporations justly or unjustly was at 


conceals 


a 


one time a sure way of getting public applause. The 
first great effect of securing customer stockholders 
by this company was the noticeable change in the 
attitude of the public, and particularly of politicians 
and certain newspapers. An advertisement in a local 
newspaper telling how many people in that community 
own stock in that company has a most beneficial effect 
from a public relations standpoint, and the radical semi- 
socialistic agitator becomes very docile once he is 
induced to purchase even one share of stock. 

“The economic aspect of this policy is also worth 
considering. By a campaign of advertising and educa- 
tion the public service corporations should be able to 
finance all their extensions and improvements with local 
capital, and when they are able to do this they will 
not only be reaping the benefit of a more stable 
financing plan but they will be contributing to the 
prosperity of the community which they serve in a 
greater measure than has been their privilege in the 
past. 

“Whether selling stock to customers should be han- 
dled through a financial department or by the employ- 
ees of the company is a matter to be decided by each 
institution. We have found the sale by employees of 
double advantage to us. It minimizes the expense of 
selling and has the effect of impressing the public 
with the importance of the proper treatment of util- 
ities, if communities are to grow and people are to 
prosper. 

“It is our firm belief that if the utilities can be 
financed at least in their extensions and improve- 
ments by their customers, a large measure of the finan- 
cial worries will have been obviated and nine-tenths 
of our public relations problems solved.” 


Public Ownership of Public 
Service Companies 


ANY sweeping assertions are made and countless 
1 half-truths are uttered in behalf of public owner- 
ship of the public service industry, says W. R. Creed, 
president of the Pacific Gas & Electric Company, in an 
article discussing and calling attention to some of the 
fallacious arguments of proponents of municipal or 
government ownership of utilities. 

“Seldom if ever,” continued Mr. Creed, “do its 
advocates discuss calmly and without emotion those 
aspects of public ownership and operation disclosed by 
(a) the government’s failure with the steam railroads, 
or the numerous other conspicuous failures, of which 
the Seattle street railways are the most recent example; 
(b) the invariable increase in number of employees; 
(c) the drop in the morale and efficiency of organization 
to about the level of government organization, for which 
the public pays; (d) the camouflaged accounting which 
the facts about costs and relies upon the 
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borrowing ability of government to meet emergencies 
and pay the piper; (e) the amount of public service cost 
covertly imposed on the taxpayer to secure popular sup- 
port through the expedient of low rates, or (f) the 
serious burden added to the taxpayers’ staggering load 
by the withdrawal of public service properties from 
taxation and the substitution of new taxes upon all 
other property to meet the loss of the public service 
taxes. 

“Here is ample material calling for sound thinking 
and the employment of the scientific attitude, but your 
public ownership man will have neither. He cries for the 
moon but never considers whether he can reach up and 
get it. Even if the argument for government ownership 
were convincing, there is still the question of its present 
possibility. As a matter of fact, it is utterly impossible 
at this time to bring about public ownership and opera- 
tion of the public service properties with the exception 
of the comparatively few remaining privately owned 
water companies. 

“The only possibility of public ownership would be 
through the agency of the state itself, as these great 
plants cover so large a territory and serve so vast a 
number of consumers that no one municipality or group 
of municipalities or counties could possibly undertake 
the task they now perform and must continue to per- 
form. To state the financial side of the matter alone is 
to convince any reasonable person that private owner- 
ship and operation must continue for a considerable 
time at least. If the state sought to purchase the 
properties now giving these services, it wouid require a 
huge sum of money in payment. While it is impossible 
definitely to state the sum required, it safely may be 
said that it would be more than a billion dollars. The 
only way the state could obtain such a sum would be 
to issue bonds, and if California attempted to issue and 
sell a billion dollars of bonds, it would be utterly impos- 
sible to market these securities. The federal govern- 
ment itself could not at this time issue a billion dollars 
of bonds and advantageously market them, and if the 
federal government with its huge taxing possibilities 
could not, certainly no one state could. 

“With our state government demanding additional 
money for state expenditures, with the necessity 
recently of increasing the interest rate on state bonds 
for highway building to 6 per cent, with difficulty 
encountered in promptly marketing $40,000,000 or $50,- 
000,000 of these bonds even at this high rate of interest, 
the contemplation of a billion dollars of bonds to be 
sold is foolish. 

“But aside from the enormous purchase price of these 
properties, if the state did acquire them, it would then 
be under the necessity of raising for power development 
alone between $500,000,000 and $800,000,000 in the next 
ten years. This also would have to be done through the 
issuance of bonds and the market would be overwhelmed 
with state securities. At least some variety is demanded 
by the investment market. 

“If these difficulties could be surmounted, there would 
still be the necessity of properly conducting this 


business after its acquisition by the state, and there 
is no governmental machinery provided for this purpose. 
It is not unfair to suggest that the state successfully 
accomplish its present business of running state govern- 
ment with reasonable efficiency and economy before it 
undertake the enormously more complicated task of 
conducting these huge enterprises with all their com- 


plicated technical requirements plus the absolute neces- 
sity of complete and adequate organization. 

“From an economic point of view, California needs 
right now, more than anything else, the unrestricted 
development of its railroads and power companies. The 
existing agencies for this development are the public 
service companies. They are organized and equipped 
for the work; they are proceeding with it and will con- 
tinue, provided they receive the public co-operation, sup- 
port and encouragement which will sustain them. The 
process of development must not be delayed unless 
California wishes to delay the accomplishment of its 
destiny. Under these circumstances, to ‘swap horses 
in midstream’ is the peak of folly. 

“It would be safe to say, if the public plunged into 
the business of owning and operating the public utility 
services of this state, that before it finally worked out 
the problem of efficient and economical operation there 
would be enormous loss and tremendous suffering, 
undoubtedly involving a serious setback to the state as 
a whole through the failure properly to develop the 
services adequately to meet the demands, plus the 
discredit of muddling and injuring the vital business of 
producing and distributing public utility service and the 
blunder of discouraging the flow of capital to California. 

“While the public service companies are in charge of 
this industry it is folly on the part of the public to fail 
to sustain them and to give them every reasonable 
opportunity to conduct the business in the public 
interest. These companies should be looked upon as 
agents for the public, and surely an agent should be 
strong and virile properly to give service and attain the 
objects of the agency.” 


Springfield (Mass.) Company Features 
Local Industries 





ORCEFUL ad- 
vertising of 
local industries 
using e'ectric power 
has been inaugu- 
rated by the United 
Electric Light Com- 
pany, Springfield, 
Mass., in leading 
dailies of its head- 
quarters city. Ina 
signed “spread” the 
central-station com- 
pany presents. in 
each insertion an in- 

' teresting sketch of 
one _ establishment, 
telling the public 
something of the 
customer’s history, 
the scope of the 
market reached by 
the concern, its war 
service, recent de- 
velopment, and the 
benefits derived from the installation of electrical 
equipment. In this way the company “ties in” with the 
progressive concerns of its city and shows that it is 


interested and active in the industrial advancement of 
the community. 


oc Wes 
Springfield 

served by 

No. 4—Bemis & Call Hardware & Tool Company 
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HOW UTILITY “TIES IN” WITH 
INDUSTRIAL ACTIVITY 
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Digest of Electrical Literature 


Including Brief Abstracts of and References to 
Important Articles Appearing in the Scientific and Engineering Press 
of the World 





Generators, Motors and Transformers 


Induction Motor with Double-Cage Rotor—A manu- 
facturing company in Cologne has placed on the market 
a double motor with two distinct stators and two cage 
armatures with copper rods going through both rotors, 
connected in the middle by two high-resistance alloy 
strips. The two motors are incased in a single-shell 
casting, which contains an entrance and an exit flange 
for cooling air, the rods between the two armatures 





INDUCTION MOTOR WITH TWO STATORS AND TWO ROTORS 
PERMITS ECONOMICAL SPEED CONTROL 


acting as an excellent air impeller. On top of the 
motor is mounted a controller switch with seven points, 
permitting as many economical speeds and torques, 
without the use of any resistance, by simple combina- 
tions of the two stators in delta-star series and parallel. 
Torque, efficiency and speed curves of this interesting 
motor are given.—Elektrotechnische Zeitschrift, April 
21, 1921. 





Lamps and Lighting 

Artificial illumination for Kinematography.—ZJ. C. 
ELvy.—The use and abuse of light in studios for 
“kinema” film production are discussed in this article. 
—Illuminating Engineer (London), Vol. XIV, No. 2, 
page 32. 

Plant Economies Resulting from Better Lighting.— 
C. H. REEDER.—The author gives suggestions and data 
which may be presented to managers of industrial plants 
relative to improving lighting conditions in all fac- 
tories and planning satisfactory eauipment in new ones. 
Electrical Review, June 11, 1921. 


Traction 

Running Resistance and Mass Action of Rotating 
Parts on an Austrian Alternating-Current Locomotive. 
—G. MARKT.—On the lines of the Arlberg and Salz- 
kammergut railway there are at present sixteen alter- 
nating-current locomotives of the C-+C type in opera- 
tion, narrow-gage (760 mm.), driven by two single- 
phase motors of 300 hp. each, actuating with a gear 
ratio of 1:3.448 a jack shaft, which in turn is rod- 
coupled to three front and three rear axles. A peri- 
odicity of 16% cycles is used. One of these locomotives 





was used for a number of tests to determine the exact 
running resistance and the action of the rotating 
masses. All test results are given in tabulations and 
curves and are compared with results calculated from 
known formulas. In many instances it has been found 
that the theoretical values do not agree with the ac- 
tually observed facts. A striking instance of this is 
that the apparent increase in weight of the locomotive 
due to the rotating masses of the engine, which is 
given in the literature at about 10 to 15 per cent, has 
been actually found to be almost 45 per cent.—Elektro- 
technik und Maschinenbau, May 1, 1921. 

Characteristics of the Electric Locomotive-—N. W. 
STORER.—A discussion of inherent advantages which 
clearly show to what extent the steam locomotive is 
surpassed by the electric locomotive.—Railway Electri- 
cal Engineer, May, 1921. 


Generation, Transmission and Distribution 

Use of Central-Station Power in Mines and Steel 
Plants.—K. A. PAULY.—A discussion of the basis upon 
which central stations have obtained power load by con- 
centrated study of their requirements, giving tabular 
data on the energy sold to coal and metal-mining indus- 
tries last year by -thirty-four power substations.— 
General Electric Review, June, 1921. 

Operation for Maximum Output and Operating Rec- 
ords.—GEORGE H. BRaGG.—The writer deals with the 
problem of making full use of hydraulic energy avail- 
able and reserving steam-plant operation for periods of 
actual! necessity.—Journal of Electricity and Western 
Industry, May 15, 1921. 

Power Requirements in the Pittsburgh District.— 
JOSEPH MCKINLEY.—An analysis of the loads carried 
by the Duquesne Light Company showing the portions 
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due to each of several groups of industries, with data 
showing the amount of energy furnished from other 
sources, such as that generated in the steel mills them- 
selves.—Electric Journal, May, 1921. 






Installations, Systems and Appliances 

Chains of Disk-Type Insulators.—F. BUSKE.—It is 
a well-known fact that the voltage along a chain of 
disk-type insulators is by no means divided equally be- 
tween the individual disks. As a matter of fact the 
first unit of the chain next to a line of, for example, 
seven Hewlett insulators has to stand more than three- 
sevenths of the line voltage. ‘Several attempts have 
been made to distribute the voltage more uniformly 
along the chain by varying the capacity of the indi- 
vidual units. This was possible on the cap-type-unit 
chains by using smaller and larger bolts and on the 
Hewlett-type chains by means of metallic coating upon 
the porcelain. But neither of these methods proved 
satisfactory, because a large number of different parts 
had to be kept in store and because it was difficult to 
make sure that a damaged unit would be exchanged 
for the same kind of unit. The author has found that 
if chains are built up with two, three or more cap- 
type insulators next to the line and the remainder of 
the Hewlett-type disks a far more uniform voltage 
distribution results. On such a chain, built up of three 
cap disks and four Hewlett disks, the first disk next 
to the line has to stand only about one and four-fifths 
times one-seventh of the line voltage.—Elektrotech- 
nische Zeitschrift, May 12, 1921. 

Investigation of the Rupturing Capacity of Oil 
Switches.—P. CHARPENTIER.—It is very essential that 
an oil switch be designed with sufficient rupturing 
capacity to meet the requirements of its particular 
service. Among other important details the minimum 
amount of oil should be determined exactly. Based upon 
some empiric assumptions, as, for example, the amount 
of gases developed in the oil for each ruptured kilo- 
watt-second (50 cu.cm.), the author developed formulas 
for the accurate calculation of the necessary volume of 
oil for single and double break-per-pole switches. Simi- 
lar formulas and calculations are given to determine 
the safe rupturing capacity of any existing breaker. 
—Revue Genérale de l’Electricité, May 14, 1921. 

Substation Capacity for Heavy-Duty Material-Han- 
dling Cranes.—W. C. RAUBE.—The following empirical 
rules are offered for use in estimating the proper sub- 
station capacity: (1) For two cranes, use the root- 
mean-square value of input to one crane, plus the arith- 
metic average value of input to one crane, (2) For 
three cranes, use the root-mean-square value of input 
to one crane plus twice the average value of input to 
one crane. It is also necessary to supply apparatus 
which will stand a large number of repeated operations 
where all of the cranes are consuming power in the 
worst possible combination.—General Electric Review, 
June, 1921. 


Telegraphy, Telephony and Signals 

Nauen and Togoland: A Tragedy of Radio Tel- 
eyraphic Development.—R. ROSCHER.—The article deals 
largely with the brief but striking history of the Togo- 
land station at Kamina and the German plans for the 
development of an imperial chain of wireless stations. 

-Radio Review, May, 1921. 

Effect of the Heaviside Layer on the Apparent Direc- 
tion of Electromagnetic Waves.—T. L. ECKERSLEY.— 
The errors in obtaining bearings taken by night and the 
systematic swinging of bearings at sunset are ascribed 
to the reflecting power of the upper conducting layer of 
atmosphere.—Radio Review, May, 1921. 
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Recent Progress in Radio Communication in Germany 
and Austria.—Dr. EUGEN NESPER.—After describing 
the general trend of radio development: in Central 
Europe during and immediately after the war, the 
author deals with a number of pieces of apparatus in 
detail. — Proceedings Institute of Radio Engineers, 
June, 1921. 


Electrophysics and Magnetism 

Nickel.—This circular deals primarily with the physi- 
cal properties of nickel and its common alloys, including 
thermal conductivity, electrical resistivity, thermo-eiec- 
tromotive force and magnetic properties. It is a col- 
lection of information available to date and has a com- 
plete bibliography appended.—Circular No. 100, U. S. 
Bureau of Standards. 


Electrochemistry and Batteries 


Electrodeposition of Iron—W. E. HuGHes.—The 
writer enumerates some of the practical uses of elec- 
trolytic iron and then discusses processes and apparatus 
by which the metal is deposited.—Beama (British Elec- 
trical and Allied Manufacturers’ Association), May, 
1921. 


Units, Measurements and Instruments 


A System for Measuring the Amount of Static.— 
AUSTIN M. CurTIS.—Amplified and rectified energy from 
Static is stored in a large condenser in the output 
circuit of a vacuum tube. The condenser discharge 
current through a high resistor and sensitive galvanom- 
eter will, under given conditions, be a measure of the 
average static.—Proceedings Institute of Radio Engi- 
neers, June, 1921. 


Miscellaneous 

Thermal Expansion of Copper and Its Important In- 
dustrial Alloys——PETER HIDNERT.—Data on the ther- 
mal expansion of 128 samples of copper alloys of various 
compositions (56 to 100 per cent copper), heat treat- 
ments, mechanical treatments, etc., are presented. In 
general the coefficients of expansion increase with a 
decrease in the copper content. The addition of lead or 
tin has a decided effect on the coefficient. The former 
element generally decreases and the latter increases the 
coefficient.—Scientific Paper No. 410, U. S. Bureau of 
Standards. 

Some Properties of White-Metal Bearing Alloys at 
Elevated Temperatures.—JOHN R. FREEMAN, JR., and 
R. W. Woopwarp.—Results of tests indicate that up 
to 5 per cent of lead in a high-grade babbitt does not 
effect the yield point or ultimate strength at 25 or 75 
deg. C. The yield point of tin-base alloys is not affected 
by heating for six weeks at about 100 deg. C., but the 
yield point is lowered in the lead-base alloy by heating 
for two weeks at about 100 deg. C.—Technologic Paper 
No. 188, U. S. Bureau of Standards. 

Relation of Water Power to the Fuel Problem.—It is 
shown that the per capita coal consumption in Canada 
is 50 per cent less than in the United States and that 
per capita water-power development is 194 per cent 
greater. Thus it is estimated that the Canadian water- 
power developments reduce the annual coal bill by $146,- 
500,000.—Canadian Engineer, Toronto, May 26, 1921. 

Aluminum and Its Alloys in Engineering.—I.—JoHN 
G. A. RHODIN.—The physical and electrical properties 
of aluminum are summarized and discussed in this ar- 
ticle-—London Engineer, May 13, 1921. 
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British and American Engineers 
Fraternize 


‘NGINEERS representing the four large national 
engineering societies are in England this week 


fraternizing with their English confreres. On Wednes- 
day the delegation presented the John Fritz gold medal 
to Sir Robert Hadfield for his achievements in the de- 
velopment of manganese steel. Thursday evening they 
were the guests of the British Institution of Electrical 
Engineers. Other British engineering associations 
entertained the American engineers as well. 

The delegation consists of Charles T. Main, repre- 
senting the American Society of Civil Engineers; Am- 
brose Swasey, representing the John Fritz medal board 
of award and the American Society of Mechanical En- 
gineers; Col. Arthur S. Dwight, representing the 
American Institute of Mining and Metallurgical Engi- 
neers, and Dr. F. B. Jewett, representing the American 
Institute of Electrical Engineers. Dr. Ira N. Hollis, 
president of Worcester Polytechnic Institute and past- 
president of the A. S. M. E., accompanied the delegation 
and carried a message from the American engineers. 


Eastern Governors to Confer on 


Water Power 
T THE proposal of Governor Sproule of Pennsylvania 
the Governors of that state, New York and New 
Jersey will meet soon to discuss flood control and the 
general economic importance of the rivers of the three 
states. 
New York has a newly appointed water-power board, 
and a movement in this direction is being organized in 
Pennsylvania-by Gifford Pinchot, state forester. 


Can Now Develop Niagara Falls Witsout 
Marring Their Beauty 


NDER the new regulation of the Federal Power 

Commission further developments at Niagara Falls 
without marring the beauty of the falls are now pos- 
sible, J. A. Johnson, electrical engineer of the Niagara 
Falls Power Company, stated last week before the Salt 
Lake City Convention of the American Institute of 
Electrical Engineers, through a division of the flow of 
Niagara River on the Canadian and American sides. 
Up to this time Mr. Johnson said only the first stage 
(220-ft. head) has been utilized. Developments of the 
future will utilize the second stage of 94 ft., thus using 
the gross total head of 314 ft. 

The units proposed in the Niagara Falls extension, to 
be placed in operation about 1923, it was said, will 
probably be three in number and rated at 70,000 hp. 
each. Mr. Johnson also pointed out that future power 
generation at Niagara Falls will take into considera- 
tion not only the service requirements of primary indus- 
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tries at that point but the transmission of power at 
high voltage for distribution as needed by utilities in 
other parts of the state. 


Senators Criticise Working of 


Water-Power Law 


N ATTEMPT to obtain through an act of Congress 
permission for the Trumbull Steel Company to con- 
struct a dam across the Mahoning River at a point near 
Warren, Ohio, precipitated a discussion in the United 
States Senate on June 24 as to the advisability of 
requiring such applications to go through the Federal 
Power Commission. The bill provided that the dam is 
not to be built until the plans have been approved by 
the Chief of Engineers and that the dam is not to be 
used for power purposes. The presentation of the bill 
led Senator Underwood of Alabama to say, among other 
things: 

“I regret that the committee now is proposing to 
make a precedent to ride over the water-power act. 
While this amendment prevents the use of the dam for 
power purposes, you take away from other people the 
right to develop it for power purposes in the future. 
No man on this floor regrets more than I the delays in 
Congress which have held up the development of water 
powers in this country. There have been great waste 
and great injury to the American people. I have suf- 
fered from it. Outside the Rocky Mountain States, 
Alabama has more undeveloped water power than any 
other state. Our hands have been tied for fifteen or 
twenty years in the development of the state’s natural 
resources because Congress would not do for us what 
the Senator from Ohio is asking Congress to do for a 
great corporation in his state.” 

This led Senator Jones of Washington, the chair- 
man of the committee on commerce, to say: 

“There is much force in what the Senator has said. 
I will state frankly that that phase of the matter was 
not considered by the committee. The committee does 
not intend to over-ride the water-power act or to do 
anything that will interfere with the operation of that 
act.” Senator Jones then asked that the bill be recom- 
mitted so that the committee could consider it further. 

Incidentally Senator Jones expressed the following 
opinion with regard to the Federal Power Commission: 

“The commission has not acted as I had hoped it 
would act. It has acted as I feared it might. I felt 
all the time that it was a great mistake to create a 
commission composed of Cabinet officers to deal with 
this great work. The time of Cabinet officers is so fully 
taken up with other things that they do not have the 
time to give the attention to this matter that it should 
have. I am satisfied that that is the real reason for 
delay in the committee’s procedure.” 

Senator Nelson of Minnesota, a former chairman of 
the committee on commerce, which has jurisdiction over 
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water-power matters, contributed the following to the 
discussion : 

“What the Senator from Alabama says is too true. 
For years water-power companies have been struggling 
for a chance to begin development. We finally suc- 
ceeded in passing what I consider a most cumbersome 
and complicated water-power measure. I doubt whether 
the law will work satisfactorily or lead to that develop- 
ment of water power we ought to have in this country. 


Important Standards Proposed by 


Testing Society 

HREE committee reports were presented at the 

annual meeting of the American Society for Test- 
ing Materials last week that should be of utmost inter- 
est to every one in the electrical industry. The subjects 
were electrical insulating materials, rubber products 
and copper wire. In each case the action of the com- 
mittee has been not to advance any radically new stan- 
dards but rather to study existing practices and propose 
the best as standard for the country. 

The most important work reported was a thorough 
investigation of the methods of testing transformer 
oils, including more than 2,100 separate tests, to deter- 
mine the best electrode arrangement and factors to be 
employed in comparing results obtained with different 
electrode arrangements. As a result of these experi- 
ments tentative standard specifications for testing such 
oils were proposed by the committee. 

Specifications for insulated wire and cable consti- 
tuted another very important tentative standard pro- 
posed. This standard has been very materially im- 
proved, although no extensive revision has been made. 
The principal changes include the addition of tables of 
recommended insulation thickness, methods of measur- 
ing the thickness, variation limits, rejection conditions 
and subdivisions on tape and braid. 

The specifications for tinned soft or annealed copper 
wire which were accepted as standard have been in 
practical use for about two years without any indica- 
tions that modifications were necessary. The specifica- 
tions for bare “concentric-lay” copper cable, however, 
were revised slightly and accepted as amended by the 
society as a standard. 

Among other features of the committee reports were 
a study of methods of testing sheet insulation; tenta- 
tive standards for testing insulating varnishes, molded 


fications for adhesive insulating tape and rubber gloves. 
Work of the insulating materials committee which is 
under way but not yet in shape to be reported upon 
includes (1) a procedure for dielectric strength tests of 
sheet insulating materials, (2) procedure for a sludging 
test of transformer and switch oils, and (3) prepara- 
tion of tests of molded insulation for high-frequency 
applications. The committee also expects to give its 
attention to (1) pothead and splicing compounds for 
underground cables, (2) dielectric losses in insulating 
materials. 


Rates on Copper and Aluminum Carried 
by New Tariff Bill 


NFORMATION received by telephone from the Wash- 

ington correspondent of the ELECTRICAL WORLD as it 
goes to press gives the following rates as included in 
the new tariff bill just introduced by the ways and 
means committee into the House of Representatives: 

Copper wire, not coated or covered, 14 cents a pound. 

Crude aluminum, 5 cents a pound. 

Aluminum sheets and bars, 9 cents a pound. 


June Electrical Financing Only One-third 


that of May 


URING the month of June the total amount of 

stocks and bonds offered the investing public by 
electric light and power utilities was only $19,939,263. 
This figure is amazingly small in comparison with the 
unprecedented total of last month, which was almost 
three times as great. The total amount of the monthly 
flotations, which had been increasing regularly for the 
past six months, has evidently taken a decided turn in 
the downward direction. The striking decrease of $35,- 
436,212 under May’s total issue is not, however, incon- 
sistent with the public utility financing of a year ago. 
June, 1920, also showed a correspondingly large drop 
from the total of the preceding month. 

Although the tendency toward long-term securities 
is still evident, there are two noticeable differences in 
the June offerings as tabulated below. The one is that 
the single issues are without exception unusually small, 
the largest amounting to only $3,500,000. The other is 
that the offerings are yielding lower returns to inves- 
tors, the average yield having gone down to 7.54, a 
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Penn Central Light & Power Co...... 547,863 PROTOITOG BUOCK:: «5s cccvcsesn Floating debt and ge neral corpo- ; 
co er (No par) 43 
Laurentian Power Co., Ltd. (Canada) 1,000,000 20-year 
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Bill for Equitable Division of Colorado 
River Water Among States 


ONGRESS is asked in a bill introduced by Majority 

Leader Mondell to allow Arizona, California, Colo- 
rado, Nevada, New Mexico, Utah’ and Wyoming to 
negotiate and enter into a compact providing for an 
equitable division and apportionment among those states 
of the water supply of the Colorado River and of its 
tributaries. A condition of the bill is that the Presi- 
dent of the United States is to participate through a 
representative who would look after the protection of 
the interests of the United States ir the transaction. 
The bill passed the House last week. 


New England Information Bureau 
Executive Committee 


T THE meeting of public utility representatives in 

Boston on June 21 the following utility men were 
elected members of the executive committee to super- 
vise the work of the New England Bureau cf Public 
Utility Information: H. T. Sands, Charles H. Tenney 
& Company, chairman; C. L. Edgar, president Edison 
Electric Illuminating Company; A. E. Childs, presi- 
dent Massachusetts Lighting Companies; A. M. 
Barnes, president Cambridge Gas Light Company; 
E. W. Longley, vice-president New England Telephone 
& Telegraph Company; C. S. Pierce, general counsel 
New England Telephone & Telegraph Company; H. G. 
Bradlee, Stone & Webster Corporation; Edwin A. Bar- 
rows, president Narragansett Electric Lighting Com- 
pany, and C. V. Wood, president Springfield Street 
Railway Company. A representative of the Consoli- 
dated Gas Company also will be appointed to the 
executive committee. 


Customer Ownership to Be Featured in 
Western Association Work 


EVELOPMENT of customer ownership of electric 

light and power utilities among all companies will 
be the big feature of association work in the Far West 
this year, in both California and the Northwest, accord- 
ing to M. H. Aylesworth, executive manager of the Na- 
tional Electric Light Association, who has just returned 
to New York from the Pacific Coast. Mr. Aylesworth 
left for the West immediately after the Chicago N. E. 
L. A. convention to attend the conventions of the Pacific 
Coast and Northwest divisions of the associatior and to 
obtain first-hand information on the plans of the execu- 
tives of that section of the country for developing and 
strengthening the industry. 

“All branches of the electrical industry in the Far 
West,” Mr. Aylesworth said, “are uniting back of the 
electric light and power companies in the sales of their 
securities so that additions to plant and lines may be 
made in order to keep abreast of all other developments. 
As an instance, there are 37,000 holders of Pacific Gas 
& Electric Company securities, of whom 3,000 are em- 
ployees. That company is organizing educational or 
“get-acquainted” talks for its stockholders in the dif- 
ferent communities in the vast territory it serves. 

“The companies on the Pacific Coast and in the 
Northwest are bringing it home to the industries of that 
section that electricity reveals the means of placing that 
great empire on a parity with the East. As a result 
the local industries are awakening to a realization of the 
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fact that without electricity there can be no Pacific 
Coast commercial development of any consequence. The 
West therefore takes pride in its record achievement of 
the largest per capita use of electricity anywhere.” 
Another major part of the year’s program in the 
Far West is the organization in each state of commit- 
tees on public utility information, Mr. Aylesworth said. 





Edison Inspects New York’s Latest 
Power Development 


N WEDNESDAY of last week, forty years after he 
was engaged in the construction of New York’s first 
electric lighting plant, the old Pearl Street station, 
Thomas A. Edison visited the latest addition to the 
city’s electric service stations, the new Hell Gate plant 





MESSRS. MURRAY, EDISON AND LIEB STUDYING PLANS 
FOR NEW HELL GATE STATION 


of the United Electric Light & Power Company now in 
the process of construction. 

Mr. Edison, who was the guest of the city’s various 
electric light and power companies, made a thorough 
inspection of the new station and was particularly 
interested in the progress of the concrete work, the 
plans for the intake tunnels and the arrangements for 
the large steam turbines and generators. The trip was 
concluded with a visit to the ventiiating show then in 
progress in the big showroom of the New York Edison 
Company. 


Alabama Power Finally Obtains 


Coosa River Permit 
FTER tong years of effort the Alabama Power 
Company finally has in its possession a license 
which will permit the development of its project at 
Duncan’s Riffle on the Coosa River. The license was 
issued June 28. The Federal Power Commission’s 
meeting on May 20 authorized the issuance of this 
license. After the authority had been given a very 
vigcrous protest was received from the Wisconsin- 
Alabama Lumber Company asking that the commis- 
sion reconsider its action. A hearing was granted 
the lumber company on June 27, but the commission 
was in no way influenced to depart from its original 
ruling. 
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Michigan Electric Light Association 

HE Michigan Electric Light Association will hold 

its annual convention at the Hotel Ottawa, Ottawa 
Beach, Mich., on Aug. 24 and 25. The program com- 
mittee announces that there will be morning sessions 
on the two days with a banquet on Aug. 24. It is the 
committee’s aim to make the program one of general 
interest in which matters of policy may be discussed, 
technical matters being handled by the Great Lakes 
Division, N. E. L. A. The afternoons will be given over 
to recreation. Herbert Silvester, Ann Arbor, Mich., is 
chairman of the association. 


Coal Storage, Rural Service and Radiation 
Loss Discussed at Duluth 


ITH coal moving into the tributary country very 
slowly, the total shipments of this fuel to the 
Duluth-Superior docks for April, May and June of this 
year were given before the North Central Geographic 
Division of the N. E. L. A. by Secretary Price of the 
Duluth Chamber of Commerce on Thursday of last 
week as approximately 4,100,000 tons, of which 
3,700,000 tons is bituminous and 400,000 tons anthra- 
cite. The shipments for the entire season last week 
were slightly in excess of 9,000,000 tons. Since coal can 
be handled into Duluth until Dec. 1, Mr. Price said, it 
is apparent that the shipment of about 5,000,000 tons 
to bring the total up to the figure of last year will not 
tax the lake transportation facilities very seriously 
during the next four or five months. Coal and grain 
shipments to and from the docks at the head of the 
lakes are much above normal, while ore shipments were 
asserted to be 25 per cent to 30 per cent below normal. 
T. D. Crocker, president of the association, in dis- 
cussing the question, advised the utility operators to 
keep fair storage stocks ahead to provide against 
emergencies, but warned against panicky buying of 
coal to forestall a fancied shortage, asserting that he 
could see no shortage or reasonable possibility of one 
under any conditions likely to exist during the coming 
fall and winter season. 
A lively discussion was started when F. R. Winders, 
an engineer with the Wisconsin Railroad Commission, 
outlined the results of experience with the Wisconsin 
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rural-service rules and made a strong plea for a more 
careful analysis of the costs of giving such service. He 
pointed out that many of the complaints coming before 
the Wisconsin commission had been the result of im- 
properly presenting the situation in advance of doing 
the work. Contracts should provide a definite statement 
of the cost of general and local (consumers’) equipment 
and also of the rural or service charge. The schedule 
rate for energy should be definitely stated to avoid mis- 
understandings. Mr. Winders said that the commission 
had never been called on to settle a case where the con- 
tract definitely settled these items and was properly 
signed before work on the extension was begun. A 
committee was appointed to study the subject in co- 
opération with the committee of the Wisconsin Elec- 
trical Association. 

Loss of efficiency by radiation and the escape of hot 
water was characterized as inexcusable by J. J. Brennan 
of Minneapolis in discussing “Coal Economy in Small 
Steam Plants.” Loss in the ashes was said to be the 
easiest loss to detect and can only be reduced to a min- 
imum by careful selection of the fuel and proper grates. 
Excess air was given as a great cause of inefficiency, 
and the use of proper apparatus for its detection was 
advocated. The proper education of engineers and fire- 
men was urged as an important item in small-plant 
operation. Accurate records of operations and perform- 
ance were also advocated. 

T. D. Crocker of Minneapolis was re-elected president 
of the division, Lee Boyer of Deadwood, S. D., was 
elected as vice-president and F. C. Hoffman as treasurer. 


W. D’A. Ryan Selected to Design Ideal 


Lighting for Lincoln Highway 
ROPER lighting of the Lincoln Highway is to re- 
ceive special attention. According to plans which 

have just been announced the Lincoln Highway Asso- 
ciation has made arrangements whereby the illumina- 
tion of the ideal section of this national road will be 
designed under the supervision of W. D’Arcey Ryan, 
chief illuminating engineer of the General Electric 
Company. It is the thought of the Lincoln Highway 
Association that an ideal system, economical as well as 
practical, may thus be developed which can be used by 
the several communities along the highway. 





Delegates to A. I. E. E. Convention Visit World’s Largest Surface 
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Educators Advocate Broad Training 
for Engineers 


ECOGNITION of the growing importance of the 

engineer in public and private life and of the need 
of broad training for students qualifying for profes- 
sional service in science and commerce featured the 
twenty-ninth annual meeting of the Society for the 
Promotion of Engineering Education, held from Tues- 
day to Friday of this week at Yale University, New 
Haven, Conn. About 200 educators from all parts of 
the country were registered. The program included 
five working sessions and many most enjoyable enter- 
tainment features, the climax of the latter being a 
trip to the United States naval submarine base at New 
London aboard the destroyers Pruitt, Biddle and Breck- 
enridge. 

Dr. R. H. Chittendon, director Sheffield Scientific 
School, Yale University, welcomed the delegates at 
the opening session Tuesday, and to his welcome a 
response was made by President M. E. Cooley of the 
society. Francis C. Pratt, vice-president General Elec- 
tric Company and president Yale Engineering Asso- 
ciation, addressed the convention upon “Alumni Engi- 
neering Associations,” and J. E. Otteson, president 
Winchester Repeating Arms Company, New Haven, 
spoke upon “College Education as Related to Indus- 
try.” The latter advocated a better guidance of under- 
graduates toward work for which they as individuals 
are qualified, classifying the types of service as engi- 
neering and executive. Other papers and addresses 
listed for presentation in addition to committee 
reports on intelligence tests, business training, admis- 
sion, mathematics, electrical engineering, drawing 
and the standardization of technical nomenclature 
were: “Engineering at Yale,” John C. Tracy, chairman 
division of engineering, Sheffield Scientific School; 
“General Studies in the Engineering Curriculum,” 
W. H. Burr, emeritus professor of civil engineering, 
Columbia University, New York; “The Problems of 
Training an Engineer in the Public Service,” W. A. 
Bassett, staff engineer, New York Bureau of Municipal 
Research; “Engineering Teaching and Practice,” W. 
F. M. Goss, president Railway Car Manufacturers’ 
Association, New York City; “Mental Discipline 


Versus Culture in College, “George F. Swain, pro- 
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fessor of civil engineering, Harvard Engineering 
School; “Student Government,” P. H. Daggett, pro- 
fessor of electrical engineering, University of North 
Carolina; “Some Results of the Co-operative System,” 
J. W. Hallock, director of co-operative work, Univer- 
sity of Pittsburgh. At the annual dinner addresses 
were scheduled by President Cooley and Calvert 
Townley, assistant to the president Westinghouse 
Electric & Manufacturing Company, New York. 


Ohio Electric Light Association Program 


T THE twenty-seventh annual convention of the 
Ohio Electric Light Association, which will be held 
at the Breakers Hotel, Cedar Point, Ohio, from July 12 
to July 15, special emphasis will be placed on the discus- 
sion of the papers and reports presented, according to 
the announcement of President Hard, who has under- 
taken the duty of selecting men to lead the discussion 
on various papers. 
The program as tentatively arranged is as follows: 


TUESDAY, JULY 12 

Afternoon — President’s address, secretary-treasurer’s 
report, appointment of nominating committee, report of 
illuminating committee, by W. S. Merrill, Nela Park, Cleve- 
land; symposium on street lighting. 

WEDNESDAY, JULY 13 

Morning—Report of meter committee, by S. C. Henton, 
Akron; address, “Rate Making.” 

Afternoon—Report of transmission and distribution com- 
mittee, by Prof. A. M. Wilson, University of Cincinnati; 
report of farm-service committee, by J. C. Matthieu, Day- 
ton Power & Light Company. 

THURSDAY, JULY 14 

Morning—Report of new-business co-operations commit- 
mittee, industrial power and heating, by M. W. Arthur, 
Akron; report of new-business co-operations committee, 
lighting and merchandising, by J. L. Gaston, Union Light, 
Heat & Power Company, Covington, Ky. 

Afternoon—Address by a _ banker; 
Maxwell. 


address by G. C. 


FRIDAY, JULY 15 

Morning—Station operating committee report, by Prof. 
H. B. Dates, Case School of Applied Science, Cleveland; 
election of officers. 

Forty-two spaces will be prepared in the convention 
hall for the use of exhibitors. The exhibits will be on 
each side of the room and the meetings will be held in 
the center. 
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Beverly Central Station Reduces 
Rates.—The Beverly (Mass.) Gas & 
Electric Company has reduced the max- 
imum price of electricity from 14 to 13 
cents per kilowatt-hour, effective July 1. 


Oklahoma’s Water Powers.—Survey- 
ors have been at work on a project to 
develop three sources of water power 
situated respectively 54, 30 and 20 
miles from Hugo, Okla. The first of 
these, at Mountain Fork Unit, would, 
it is reported, have an ultimate output 
of 150,000 hp.; the second, at Little 
River, 100,000 hp., and the third, at 
Kiamichi River, 50,000 hp. 

Electricity in Industry—Under the 
title “Electricity in Industry” Bon- 
bright & Company, Inc., have issued a 
booklet giving a partial list of indus- 
tries which show the great diversity of 
uses to which electric motors may be 
applied. These uses are put at three 
thousand, and _ special reference is 
made, among other things, to freight 
handling, heating, smelting, electro- 
chemical processes, railroad electrifica- 
tion, electric locomotives and _ super- 
power zone development. 


Japan’s New Radio Tower.—The re- 
inforced-concrete wireless tower built 
at Tokyo for the Japanese government 
is said to be the highest monolithic 
structure in the world. It reaches 660 
ft. above ground and tapers from 55 ft. 
in diameter at the bottom to 4 ft. at 
the top. The corresponding thicknesses 
of the shell are 33 in. and 6 in. The 
footings extend to a depth of 12 ft. and 
have an area of about 6,000 sq.ft., rest- 
ing on gravel and clay. The work 
required about 6,000 cu.yd. of concrete 
and 425 tons of steel. 


Low-Power Lamps as Burglar Insur- 
ance.—A San Francisco news letter re- 
cently published tells of an instance 
where burglars robbed two of a row of 
three houses, leaving the middle house 
unmolested. The dweller in the un- 
robbed house carried burglary insur- 
ance in the form of a 10-watt electric 
lamp burning all night. His neighbors 
didn’t. A 10-watt lamp burning all 
night at 10 cents a kilowatt-hour costs, 
it is pointed out, a cent a night, or 
30 cents per month. If left burning 
twenty-four hours a day while the 
family is away on a two-weeks vaca- 
tion, the cost is only 34 cents. 


Water-Power Development in Ver- 
mont.—The New England Power Com- 
pany, Worcester, Mass., plans to start 
work this summer on the development 
of a 245-ft. fall near the headwaters of 
the Deerfield River at Searsburg, Vt. 
It is planned to develop from 5,500 hp. 
to 6,000 hp., conveying the water sev- 
eral miles through a large wooden con- 
duit. This, it is said, will be the 
highest-head development in the East, 
exceeding by a few feet that at Monroe 
Bridge, in Franklin County, Mass. Be- 
tween the Somerset reservoir, in Som- 
erset, Vt., and the proposed develop- 
‘ment at Searsburg, Vt., the Deerfield 
River falls about 1,800 ft., and the com- 
pany has approximately 1,050 ft. avail- 
able for development purposes. It now 
has on the Deerfield River five gen- 
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erating stations of about 48,000 hp. gen- 
erating capacity, and a total of more 
than 100,000 hp. is contemplated. 


Narragansett Stockholders Are Six 
Times as Many as in 1906.—There are 
now 6,101 stockholders in the Narra- 
gansett Electric Lighting Company of 
Providence, R. I., as against 1,095 in 
1906, according to a report recently 
made public. Of these, 332, or 6 per 
cent of the total, are employees and 
they own 2,852 shares. Ninety per cent 
of the shareholders, owning 87 per cent 
of the stock, live in Rhode Island. 
Sixty-one per cent, owning 71 per cent 
of the shares, are residents of Provi- 
dence. Stockholders to the number of 
2,967, or 49 per cent of the total, own 
from one to five shares each. 


Puget Sound Power & Light Com- 
pany Increases Dividends.—The direc- 
tors of the Puget Sound Power & Light 
Company have raised its annual pre- 
ferred-stock dividend rate from 3 per 
cent to 6 per cent, effective July 15. 
This increase, which will be paid to the 
4,300 preferred stockholders of the com- 
pany, is, the management holds, con- 
vincing evidence of the strength of 
public utility securities for conservative 
long-term investment. In the case of 
the Puget Sound company this basic 
soundness of public utilities in general 
has been reinforced by a far-sighted 
policy of developing the hydro-electric 
power resources of the Cascade Moun- 
tains. The properties of the Puget Sound 
Power & Light Company, which now 
serve a population of about 600,000, 
have been under Stone & Webster man- 
agement for twenty-three years. 


Restoration of Ampére’s Tomb.— 
The observance last year of the cen- 
tenary of electromagnetism drew the 
attention of French scientists to the 
fact that the modest monument erected 
to the memory of Ampére over his 
grave in the Montmartre Cemetery had 
been allowed to fall into decay. No 
descendant of the great electrophysi- 
cist being now alive, the French electri- 
cal engineering society—the Syndicat 
professionnel des Ingénieurs électri- 
ciens francais—undertook the _ task 
of restoring it This work was suc- 
cessfully carried through, and a few 
weeks ago, in the presence of repre- 
sentatives of this and other electrical 
associations, the monument was _ re- 
dedicated, the president of the Syndicat 
des Ingénieurs électriciens, Mr. Bou- 
cherot, making a fitting address in 
which he brietly outlined the great re- 
sults that have sprung from the elec- 
trical beginnings of a century ago. 





Utica Company Restores January Do- 
mestic Rates.—By agreement with the 
city’s counsel, the Utica (N. Y.) Gas & 
Electric Company has met the com- 
plaint against it by applying to the 
Public Service Commission for permis- 
sion to put into effect in that city and 
neighboring places the domestic electric 
rates that obtained before an increase 
was made on Jan. 20 of this year. This 
schedule begins, for Utica consumers, 
with a monthly charge of 104 cents per 
kilowatt-hour for the first 60 kw.-hr., 
with a minimum charge of $1. Power 
rates are to remain unchanged. 


Telephones per-Capita in Great Britain 
and the United States.—The Assistant 
Postmaster-General of the United 
Kingdom, answering a parliamentary 
inquiry recently, said that the total 
number of telephones in service in 
the British Isles on Dec. 31, 1920, 
was 988,500 and in the United States 
approximately 13,500,000. The ratio 
of telephones to population was one 
telephone to every forty-seven inhabi- 
tants in the United Kingdom and one 
to every eight inhabitants in the United 
States. Under the British plan of gov- 
ernment ownership, an English tele- 
phone engineer adds, the Post Office 
Department telephone system can barely 
make ends meet and can promise to do 
that for the next few years only by 
almost doubling the rates. 


Associations and Societies 


Providence Engineering Society.— 
The nominating committee of this so- 
ciety selected the following as officers 
for the coming fiscal year: For presi- 
dent, Frank E. Winsor; vice-presidents, 
James A. Hall, Walter C. Slade and 
Chester T. Morey; secretary, John T. 
Barnicoat; treasurer, Albert E. Thorn- 
ley; librarian, Lloyd E. Baker. 


St. Louis Electrical Board of Trade.— 
H. N. Goodell, St. Louis manager of the 
Western Electric Company, has been 
elected president of the St. Louis Elec- 
trical Board of Trade for the next fiscal 
year; A. T. Perkins, manager for the 
receiver of the United Railways Com- 
pany, has been elected vice-president, 
and Fred B. Adam of the Frank Adam 
Electric Company has been elected 
treasurer. 





Coming Meetings of Electrical and 
Other Technical Societies 


Ohio Electric Light Association—Cedar 
Point, Ohio, July 12-15. 

National Association of Electrical Contrac- 
tors and Dealers—Buffalo, July 18-22. 
(For program see issue of April 30, 
page 1010.) 

American Physical Society, Pacific Coast 
Section—Berkeley, Cal., Aug. 4 and 5. 

Michigan Electric Light Association—Ot- 
tawa Beach, Mich., Aug. 24-25. 

N. E. L. A., New England Division—New 
London, Conn., Sept. 6-9. 

N. E. L. A., Great Lakes Division—French 
Lick Springs, Ind., Sept. 14-16. 

Association of Iron and Steel Electrical 
Engineers—Chicago, Sept, 19-24. 

Illuminating Engineering Society—Roches- 
ter, N. Y., Sept. 26-30. 

American Electrochemical Society — Lake 
Placid Club, N. Y., Sept. 29-Oct. 1. 
American Electric Railway Association— 

Atlantic City, N. J., Oct. 3-7. 
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Recent Court 
Decisions 


Findings of higher courts in legal 
cases involving electric light, power 
and other publi¢ utility companies 
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Right of Commission to Intervene in 
Rate Suit Denied Because of Previous 
Federal Action—In Duitz vs. Kings 
County [Gas] Lighting Company, a 
suit to enjoin the company from in- 
creasing its rates, the Supreme Court 
of New York held that the Public 
Service Commission was not entitled to 
intervene in view of a decree in a pre- 
vious federal action expressly enjoining 
such intervention. (188 N. Y. S. 67.)* 

Damages Caused to Farm Because ot 
Right-of-Way of Electric Power Com- 
pany.—The Supreme Court of Iowa, in 
Draker vs. Iowa Electric Company, in 
which an appeal was taken because of 
dissatisfaction with a verdict of $200 as 
compensation and damages for the con- 
demnation of a 25-ft. strip of land 
across a farm, it being the intention of 
the company to erect transmission lines 
on the said strip, found that private 
property was not taken without com- 
pensation because the award did not 
include payment for damages to crops 
not yet inflicted but postponed such 
payment until the damage should have 
actually taken place. (182 N. W. 896.) 


Massachusetts Supreme Judicial 
Court Upholds Constitutionality of 
Water-Power Development Bill.— By 


order of the Massachusetts State Sen- 
ate four questions concerning the con- 
stitutionality of the bill entitled “An 
act to promote the conservation, devel- 
opment and utilization of the water re- 
sources within the commonwealth” were 
submitted to- the Supreme Judicial 
Court of the state as follows: (1) Are 
the uses for which property may be 
taken by eminent domain under the 
provisions of said bill public uses within 
the meaning of the constitution of the 
commonwealth? (2) Having authorized 
the taking of property by eminent do- 
main, as provided in said bill, is it 
constitutionally competent for the Gen- 
eral Court to restrict the participation 
in the benefits to be derived from such 
taking to particular persons or corpo- 
rations? (3) Is it constitutionally 
essential that where property is taken 
for a public use by eminent-domain 
proceedings the public generally, with- 
out discrimination, shall be entitled to 
participate in the benefits to be derived 
from such taking? (4) If enacted into 
law, would said bill be in any respect 
unconstitutional? The court unan- 
imously answered the first and second 
questions in the affirmative and the 
third and fourth question in the nega- 





tive. (131 N. E. 25.) 
*The left-hand numbers refer to the 
volume and the right-hand numbers to the 


page of the National Reporter System. 
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Instruction to Jury Making Electric 
Company an Insurer Erroneous.—Al- 
though the Kansas City Court of 
Appeals found, in Weddle vs. Tarkio 
Electric & Water Company, that the 
question of contributory negligence in 
a case where a telephone lineman sued 
an electric generating company because 
of injuries received from a transmission 
wire alleged to have been brorght by 
the wind into contact with a telephone 
wire on which he was working was for 
the jury to decide, it nevertheless 
reversed the verdict for the plaintiff 
because of the lower court’s instruction 
te the jury that if the generating com- 
pany failed to keep its high-tension 
wires insulated and from coming into 
contact with telephone wires and the 
plaintiff had for this reason been in- 
jured, the verdict should be for him. 
This instruction, the reviewing court 
held, illegally made the defendant com- 
pany an insurer. (230 S. W. 386.) 


Contracts and Confiscation.—In re- 
versing the decision rendered by the 
United States District Court for the 
Southern District of. lowa in favor of 
the city of Chariton and other munic- 
ipalities and against the Southern Iowa 
Electric Company and other light 
and power companies (see ELECTRICAL 
Worutp for April 16, page 895), the 
United States Supreme Court, which 
found that the cities had exceeded their 
authority under the Iowa statutes when 
they entered into the contracts in ques- 
tion, declared: “The total want of 
power of the municipalities here in 
question to contract for rates which is 
established and the state public policy 
upon which the prohibition against the 
existence of such authority rests abso- 
lutely exclude the existence of the 
right to enforce, as the result of the 
obligation of a contract, the concededly 
confiscatory rates which are involved, 
and therefore conclusively demonstrate 
the error committed below in enforcing 
such rates upon the theory of the ex- 
istence of contract.” (41 S. C. R. 400.) 

Texas Utility Held Subject to Work- 
men’s Compensation Act.—In Woods vs. 
Eastern Texas Electric Company dam- 
ages were awarded in the lower court 
for injuries received by the plaintiff 
from severed wires which were in con- 
tact with high-voltage wires while he 
was working on a pole belonging to the 
electric light and power utility oper- 
ated by the defendant. The company 
claimed that as part of its business was 
that of operating street railways, 
which are exempt from the provisions 
of the workmen’s compensation act of 
Texas, the verdict found under that act, 
to the provisions of which it had not 
subscribed, was illegal. It also alleged 
contributory negligence. The Court of 
Civil Appeals of Texas, sustaining the 
lower court, declared that an interpre- 
tation of a statute which must lead to 
consequences which are mischievous 
and absurd is inadmissible if the statute 
is susceptible of another interpretation, 
and that the evidence justified the 
jury’s finding that the company’s neg- 
ligence was the proximate cause of the 
injury. (230 S. W. 498.) 
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Commission 


Rulings 


Important decisions of various state 
bodies involving or affecting electric 
light and power utilities 
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Jurisdiction of Kansas Public Utilities 
Commission.—Asserting that it had 
jurisdiction over the electric rates of 
the Interstate Electric Company, the 
Great Bend Water & Electric Company 
and the Hoisington Electric & Ice Com- 
pany, despite the fact that the Great 
Bend and Hoisington companies are 
one-city utilities, inasmuch as their 
electric franchises were granted subse- 
quently to the enactment of the public 
utilities act and were therefore not 
binding on the commission, the regulat- 
ing body denied these companies’ ap- 
plications for increased rates for power, 
except in the case of municipal street- 
lighting rates and certain power rates 
of the Great Bend company, increases 
of these last-named rates being al- 
lowed. .The commission’s decision was 
based largely on the appreciating 
value of the dollar. 

Wisconsin Commissions Attitude on 
the Joint Use of Poles.—In a contest 
between the Bangor Telephone Com- 
pany and the Holmen Service Company 
it appeared that the Holmen Service 
Company had placed its poles between 
the wires of the Bangor Telephone Com- 
pany in such a manner that the poles 
of the electric line were in contact with 
the wires of the telephone line, in vio- 
lation of the commission’s order on 
standards for safe construction and 
operation of electric systems. The com- 
mission found the overbuilding of the 
lines not to have been necessary and 
that the telephone company should not 
be forced into a joint agreement. The 
commission stated that it was not pre- 
pared to recommend without qualifica- 
tion joint construction between electric 
and telephone lines in rural districts 
where it is not certain that maintenance 
will be properly taken care of, yet the 
line in question was of such construc- 
tion and would, on account of proximity 
to the village, be so maintained as to 
make joint construction entirely satis- 
factory, the poles being of sufficient 
height to permit the use of a lower 
cross-arm carrying telephone wires and 
the electric wires being stranded. The 
poles of the telephone company were 
thirteen years old and to move the lines 
would necessitate considerable recon- 
struction. Therefore the commission 
held the right granted the telephone 
company to place a cross-arm without 
charge on the poles of the service com- 
pany to be sufficient compensation for 
the line overbuilt, and that the cost of 
eross-arms and moving expense should 
be borne by the telephone company, as 
well as the cost of making the tele- 
phone lines metallic if found necessary. 
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Stephen I. Miller, dean of the Col- 
lege of Business Administration of the 
University of Washington, has been 
appointed secretary and manager of the 
Northwest Electrical Service League. 


Allan D. Colvin, assistant general 
manager of the Hartford Electric Light 
Company, has been appointed graduate 
lecturer in electrical engineering for the 
Graduate School of Yale University. 


Miss Sarah M. Sheridan, who as sales 
manager has been for many years in 
active charge of the commercial depart- 
ment of the Detroit Edison Company, 
was elected a vice-president of the com- 
pany at a meeting of the board of direc- 
tors held Tuesday. 


Abbott R. Heywood, formerly Mayor 
of Ogden and recently appointed a 
member of the Public Utilities Com- 
mission of Utah, to succeed H. H. 
Blood, has been elected president of the 
commission. Mr. Heywood went to 
Utah in 1876 and practiced law until 
a few years ago. Since that time he 
has been engaged in banking and pub- 
lic service. 


C. B. McKarrahan has purchased the 
interests of C. D. Boyd, former presi- 
dent of the Southern Electrical Supply 
Company, Atlanta, Ga. Mr. McKarra- 
han has assumed the duties of president 
and will be in personal charge of the 
company’s activities in the future. He 
was formerly connected with the Cen- 
tral Electric Company, Chicago, for a 
long time as sales manager. Asso- 
ciated with him will be Fred A. Warner, 
formerly city sales manager of the 
Central Electric Company. 


R. J. Russell, recently elected presi- 
dent of the Power Club, is vice-presi- 
dent and secretary of the Century 
Electric Company of St. Louis. He was 
born in Detroit in 1872. After a course 
at the University of Michigan he 
joined the forces of the old Detroit 
Electric Works and later of the Walker 
Electric Company. In the shops of 
these companies he gained his knowl- 
edge of electromotive equipment and 
contributed to the development of mod- 
ern electrical apparatus, particularly in 
the street-railway and lighting fields. 
Here, as later, his engineering work 
was along practical rather than theo- 
retical lines. He later joined the Wag- 
ner Electric Company of St. Louis in 
a sales capacity and became connected 
with the Century Electric Company 
on its formation about seventeen years 
ago. In his present position Mr. Rus- 
sell directs the sales and general activi- 
ties of the Century Company, which 
specializes in motor manufacture. 


Men of the Industry 


Changes in Personnel—Responsibilities and Association Appoint- 
ments of Men Engaged in Professional, Executive, Operating 
and Commercial Branches of the Industry 
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Walter Robbins on Thursday of this 
week severed his connection with the 
Wagner Electric Manufacturing Com- 
pany of St. Louis, of which he was vice- 
president, and is now entering on an ex- 
tended vacation. Mr. Robbins joined 
the Wagner organization in 1906 as 
assistant general manager and was 
elected vice-president in 1914. During 
the war as chief of the electric power 
and equipment section of the War In- 
dustries Board Mr. Robbins came into 
national prominence. His _ intimate 
knowledge of electrical conditions as 
regarded both manufacturing and 


WALTER ROBBINS 





power supply made it possible for him 
to get from the electrical industry what 
was probably the greatest degree of 
co-operation with the government dis- 
played by any industry in the country. 
Mr. Robbins was born in 1875 and was 
graduated in engineering from the 
University of Michigan in 1896. From 
then until joining the Wagner organi- 
zation, except for a year and a half 
with Pierce, Richards & Neiler, con- 
sulting engineers, he was employed by 
the Western Electric Company of Chi- 
cago. 


James M. Gilchrist has been elected 
vice-president and general manager of 
the Federal Electric Company and the 
Federal Sign System (Electric), Chi- 
cago, succeeding Herbert I. Markham, 
who has recently resigned as general 
manager. J. 8S. Macphersor and P. D. 
Rensenhouse, who have been with the 
two companies for a number of years, 
were elected treasurer and secretary 
respectively. 


R. L. Watts, formerly mechanical 
superintendent of the St. Paul & Tacoma 
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Lumber Company, Tacoma, Wash., has 
become associated with H. H. Lewis in 
the firm of Lewis & Watts, engineers, 
of Seattle, Vancouver, B. C., and Port- 
land, Ore., in an engineering firm which 
conducts general power-plant engineer- 
ing and sales business. For seven 
years Mr. Watts was with Armour & 
Company of Kansas City as steam, 
electrical and refrigeration engineer, 
after which for ten years he was elec- 
trical and mechanical engineer for the 
Sante Fé Railway system on _ its 
Pacific Coast lines, 
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Obituary 








George Frederick Blessing, dean of 
the engineering department, Swarth- 
more College, died on June 25 at his 
summer home at Bay View, Mich. He 
had been in charge of the engineering 
department at Swarthmore since 1908. 
Professor Blessing did work in steam 
turbine design, first with the Platt Iron 
Works in turbine pumps and later 
with the General Electric Company at 
Lynn, Mass. Prior to going to Swarth- 
more he taught machine design for 
two years at Cornell University. 


Will H. Bloss, manager of steam- 
railroad sales of the Ohio Brass Com- 
pany, died at his home at Mansfield, 
Ohio, June 22 from heart failure. Mr. 
Bloss was born April 4, 1869. He re- 
ceived his engineering training at the 
Indiana University and began railroad- 
ing, working up to be division engi- 
neer on the Santa Fé. Later he became 
chief engineer of the Indiana Union 
Traction Company. He went to the 
Ohio Brass Company in the fall of 
1906 from the Buda Company of Chi- 
cago and was district sales manager in 
some of the Central States until about 
a year ago. From that time he had 
devoted his effort to electrification de- 
velopment and other steam-railroad 
problems. 


Crawford R. Brown, formerly in 
charge of the standardizing and testing 
department of the Edison Electric 
Illuminating Company of Boston, died 
recently at Dedham, Mass. Mr. Brown 
was born at Providence, R. I., in 1861 
and was educated at Harvard College, 
being graduated in 1886. He soon en- 
tered the service of the Boston Edison 
company and from 1890 to 1897 was in 
charge of the meter department. For 
twenty-three years, beginning with 
1897, Mr. Brown was at the head of 
the company’s laboratory orgz2nization, 
which later became known as the stand- 
ardizing and testing department, and 
he was actively concerned with the de- 
velopment of this work, including the 
provision of quarters at Head Place, 
and later at the company’s service 
buildings, where a finely equipped 
structure is devoted to the company’s 
most advanced scientific pursuits. Mr. 
Brown retired from his post about a 
year ago on account of ill health. He 
was very highly regarded throughout 
the New England central-station field. 








Trade and Market Conditions 


Business Reviews, Together with Market Letters 
from Important Trade Centers, on the Supply, Demand and Prevailing Prices of 
Electrical Apparatus and Supplies 





Fairly Good Central-Station Buying of 
Lightning Arresters 


ENTRAL-STATION buying of lightning arresters is re- 
ported to be fairly good this year, far better in fact 
than demand from industrials or from electric railways for 
the types that they use. Central-station demand largely 
follows the use of transformers, but this is not necessarily 
true with industrials, it is stated, because slack business 
conditions as well as the need of education in the matter 
of lightning protection have operated against buying there. 
Demand for pole-top arresters and for the large types used 
in central-station protection is about on a par, according 
to one of the larger producers. Total business in this field 
is not up to the standard of last year, which also was below 
normal, but it shapes up well under present conditions. 

On large central-station types deliveries can be made in 
from two to eight weeks, the lower range being for arresters 
generally used and the longer delivery for highly special 
products. Stocks of the finished product on this type are 
not carried, but a good supply of parts is reported on 
hand ready to assemble. Low-voltage lightning arresters 
can be shipped from stock. Prices are down 10 per cent, 
this drop being made earlier in the year. 


May Electrical Exports Show Further 
Falling Off 


LECTRICAL exports for the month of May amounted 

to $8,670,124, the lowest month so far this year. 
There has been a steady decline each succeeding month 
from a record of more than $15,000,000 set in January, but 
also there has been a steady decline in prices of electrical 
materials since the first of this year. The decline of April 
was only 8.1 per cent below March’s figures, and May is 


only 4.5 per cent below April’s figures. This figure of 
Five Months Ended 
May — — May -— 
1920 1921 1920 1921 

WOCEOTUNG 6 6 och eos $676,624 $430,432 $2,756,664 $2,380,154 
Carbons...... 129,546 27,464 559,270 224,266 
Dynamos and generators 564,251 610,922 2,426,424 3,135,493 
Pans, .... ‘ 152,100 77,480 526,264 1,045,597 
Heating and cooking appa- 

ratus 227,227 101,745 757,231 1,121,688 
Insulated wire and cable 791,303 860,491 3,090,283 5,960,883 
Interior wiring and supplies. 341,302 114,564 1,244,111 1,284,253 
Arc lamp : 3,817 878 5,866 8,347 
Carbon-filament lamps 5,566 15,194 53,945 82,110 
Metal-filament lamps 334,843 353,339 1,689,948 2,252,091 
Magnetos, spark plugs, et 360,317 92,595 1,628,719 800,016 
Meters and measuring in- 

struments 288,021 276,001 1,084,926 1.555.526 
Motors 1,132,811 1,641,827 4,863,262 9,415,905 
Rheostats and controllers 43,365 101,663 287,690 629,545 
Switches and acce ssories. 269,794 459,609 1,574,344 2,782,026 
Telegraph apparatus 41,752 190,343 347,830 741,389 
Telephones 414,838 480,830 1,639,429 2,906,607 
Transformers 319,992 701,965 1,482,712 4,497,288 
All others 2,893,316 2,132,782 11,693,259 15,680,016 

Total. $8,990,785 $8,670,124 $37,712,177 $56,503,200 


$8,670,124 is still much higher than any month of 1918, 
was surpassed only once in 1919 and was surpassed six 
times in 1920, when prices were so high and buying so 
heavy. The export market is lower than it has been, 
but it would seem to be still in a pretty healthy state 
compared with the market for other commodities in foreign 
fields. 

The total value of exports for the five months to date 
amounts to $56,503,200; in the twelve montha of 1917 the 
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exports amounted to $55,478,079, and in 1918 they amounted 
to $59,982,526. So much for present total to date and past 
totals for twelve-month periods. 

Special low records for the year were made in exports 
of fans, heating and cooking apparatus, interior wiring 
supplies, are lamps, magnetos and spark plugs, trans- 
formers and miscellaneous appliances. Batteries, carbons, 
dynamos and generators, insulated wire and cable, meters 
and measuring instruments, switches and accessories, tele- 
graph and telephone materials held up better than in the 
month of April. 

Figures in the accompanying table were compiled by the 
Bureau of Foreign and Domestic Commerce. 


Washing-Machine Production Steady 


HE number of washing machines produced by the 

members of the American Washing Machine Manufac- 
turers’ Association during the month of May has kept pace 
with the output for April, which had been the record month 
of the present year, according to the figures compiled by 
that organization. This is very encouraging inasmuch as 
these manufacturers have had to continue selling their 
product at prices almost as high as those of last year. In 
addition to this May proved a slow month for most other 
electrical lines, and the fact that washing-machine produc- 
tion did not slump indicates that this appliance is fast 
becoming a necessity. May production averaged between 
55 per cent and 60 per cent of normal. 

The head of the educational bureau of the association, 
who recently returned from a trip through the South, re- 
ported that her survey shows the Southern States to be 
an impressively large potential market. At the present 
time the inability to dispose of last year’s cotton crop has 
reduced buying power considerably, but the sentiment all 
through the territory is very strongly in favor of labor- 
saving devices. 

In a number of the Southern States campaigns have been 
or will be carried on to introduce appliances. State boards 
of health and education, state universities, county boards 
and many business organizations are co-operating to make 
these campaigns successful. With these powerful influences 
working it appears to be only a matter of waiting for busi- 
ness to recover until the Southern States will become an 
important market for washing machines, 





Germany Ready to Undersell the World, 
Says President Du Bois 


ee ERMANY today is in a position to undersell the 

world on most manufactured articles,” said Charles G. 
Du Bois, president of the Western Electric Company, on 
his return from six weeks of intensive data gathering in 
France, Switzerland, Austria, Hungary, Germany, Belgium 
and England. 

“Industrially Germany seems to be as efficient as ever. 
With wages low, as measured in the currency of other 
countries, with highly competent workers eager to produce 
and with the reparation question in a more settled state, 
Germany is in a position to go ahead in building up her 
industries to handle export business. At present she can 
turn out many lines of manufactured articles to sell profit- 
ably for less money than any other country. 

“As nearly as I can calculate it, the cost of German labor 
in the metal working trades is about one-sixth of the cost 
of equivalent labor here. While in all probability this will 
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lead to protective measures on the part of competing coun- 
tries, such as taxes on German exports and other measures 
for the encouragement of home industries, yet wages in 
such countries are now decreasing and this tendency is 
likely to continue if they effectively meet German compe- 
tition in foreign trade. 

“Looking at the other side of the picture, however, we 
see not exactly unrest, but a grave question arising as to 
whether the working population can or will continue to 
accept its present low standard of living. The danger 
in Germany, therefore, is of a social overturn more than 
anything else. Politically the various Socialist parties seem 
to be in the majority, but the anti-Socialists are in control 
of the government, largely because the Socialists do not 
care to assume control at a time when they cannot hope to 
make good all their promises. 

“In Austria the situation is serious but not immediately 
critical. The people are not getting enough to eat, but 
every one is getting something. Conditions in Hungary are 
quite different. This country, largely agricultural, is able 
to support herself. She has passed through two terrible 
experiences—Communism and Rumanian occupation. She 
is done with Communism. She is breaking away from Ger- 
man influence and seeking favor with England. For the 
first time Hungary claims she has balanced her budget 
and does not want outside loans. She is preparing to build 
up from within. 

“Czechosolvakia among the central powers and Belgium 
among the Allies seem to be in the best condition. From 
the beginning of peace Belgium has been a bright spot in 
Europe, industrially. She is continuing to improve steadily. 
Uneasiness on questions of foreign relations is apparent 
in France. The motive which dominates all French policies 
is fear of Germany as well as lack of certainty in her 
alliances with other countries and a certain doubt about 
the efficacy of the League of Nations. Her people are dis- 
illusionized. They have finally accepted the principle that 
France must work out her own economic salvation, and 
having accepted this principle the natural thrift and indus- 
try of her people are bound to produce results. 

“Looking below the surface, the immediate situation in 
England is serious,” Mr. Du Bois continued. “Hundreds of 
thousands of people are out of employment. Rail trans- 
portation is seriously impaired. The labor unions as well as 
the employers are agreed that there must be lower wages, 
but the bone of contention is the amount by which wages 
must be reduced. In due course the British always appre- 
ciate the logic of circumstances, and it seems certain tiat 
an agreement will soon be reached. England in the mean- 
time is losing heavily in trade balance. 

“There is one thing, however, common to all European 
countries: The people everywhere are thinking and talking 
about earning a living. This is a change from my visit in 
1919, when world movements, world politics and world im- 
provement seemed to engross their thoughts. Now there 
is a much clearer realization of the long-continued hard 
work necessary before normal conditions can be restored.” 


Body Formed to Boost American Valu- 
ation in Tariffs 


HE American Valuation Association has been recently 

organized by a group of Eastern manufacturers to 
boost the Fordney tariff measure now before the ways and 
means committee at Washington. This bill has great 
interest to manufacturers of electrical goods. The head- 
quarters are at 304 Madison Avenue, New York City, and 
the association is inviting manufacturers of the United 
States to become members and lend their influence and 
co-operation in a general movement to bring about the 
adoption of the American valuation plan in the permanent 
tariff bill. 

The president of the association is Walter Camp, presi- 
dent of the New Haven Clock Company; D. W. Jayne of 
the Barrett Company is vice-president; Stanley Williamson 
of the Linde Air Products Company is secretary, and F. D. 
Dodge of the Toy Manufacturers of the U. S. A. is treas- 
urer. William Burgess, who has just been appointed to the 
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Tariff Commission by the President, and J. F. Zoller of the 
General Electric Company are on the executive committee. 

The Associated Manufacturers of Electrical Supplies at 
its March 15, 1921, meeting by resolution favored the Amer- 
ican valuation plan, and among the companies which are 
members of the new association to date are the American 
Ever Ready Company, Black & Boyd Manufacturing Com- 
pany, E. F. Caldwell & Company, Inc., Robert Findlay 
Manufacturing Company, Inc., J. P. Frink, Lightolier Com- 
pany, Mitchell Nance Company, Inc., Pass & Seymour, Inc., 
L. Plaut & Company, General Electric Company, John A. 
Roebling’s Sons Company, Shapiro & Aronson, Inc., Stanley 
& Patterson, Barrett Company, and Safety Insulated Wire 
& Cable Company. 

It is the purpose of the new association, as announced 
by the executive committee, to take up every phase of both 
plans—the plan favoring the basing of import duties on 
American values of imported merchandise and the plan 
basing them on foreign valuation—and to submit to manu- 
facturers a statement regarding the advantages to be 
derived by American industry through adopting the Amer- 
ican rather than the foreign valuation plan. 

It is interesting to note that William Burgess, adviser on 
tariff matters to the A. M. E. S., was responsible for the 
suggestions made to Representative Fordney in June, 1919, 
out of which this bill has come. 


Slight Drop in Pole-Line Hardware Prices 
Is Not General 


LTHOUGH one producer of pole-line hardware has made 
a 5 per cent price reduction effective June 16 and a 
large manufacturer’s distributer reduced the price 5 per 
cent about two weeks ago, there has been no general re- 
cent decrease so far as can be learned. Manufacturers in 
this line have apparently reached the conclusion that price 
cuts will provide absolutely no stimulus to buying, conse- 
quently reductions represent lower costs and nothing more. 
Three general price cuts have been made since the first of 
the year and buying has shown little or no reaction. The 
first cut of 5 to 15 per cent was made in late December and 
early January, the second of 5 to 74 per cent on Feb. 15, 
and the third from 73 to 10 per cent occurred on April 11. 
At the present time there are a few orders and inquiries 
coming in from central stations. 


The Metal Market Situation 


ITTLE improvement is seen in the copper market this 

week. Large producers are not pressing to sell, but 
neither do consumers seem anxious to buy. The latter 
are covered for their immediate needs, and with demand 
for finished brass and copper products as light as ever 
manufacturers apparently see no necessity for stocking 
copper. There are offerings of prompt-shipment copper 
from second hands and some of the small producers at 124 
cents per pound f.o.b. refinery, which figures about } cent 
more delivered. The majority of the producing interests, 
however, are not anxious to sell under 13 cents per pound. 


NEW YORK METAL MARKET PRICE 


June 21, 1921 June 28, 1921 
Copper £ e d sé 
London, standard spot.............. a eae mw 5) 
Cents per Pound Cents per Pound 
Prime Lake ake 12 5-13.00 13.00 
ee Ee en Sa . 12.623—13,.00 12.873—13.00 
Casting. ... eananiiacete we 11.75—12.00 11.873 
ER. | eens ata san cok a mente 15.00—15.25 15.00 —15.25 
Lead, trust price Ss: Sa eon ce 4.50 4.40 
Antimony. JoUaktheetcatens 5.12} 4.75 
eee eee err eae om 41.00 41.00 
ees See, 6.0.0. MOTI oo. ic cies es cess. 10.00 10.00 
Zinc, spot...... mere “i 4.95 4.75 
WO. Sak ws ea dastcn ide eee vs 29.00 29.124 
Aluminum, 98 to 99 per cent....... 28.00 28.00 


OLD METALS 
Cents per Pound Cents per Pound 


Heavy copper and wire.................-: 10.00—10.25 9.50—10.00 
FIER Oe Oe 4.75— 5.00 4.75— §$.00 
DR nab ah ciwre Sadia tivhatae bares 4.00— 4.50 4.00— 4.25 
Lead, heavy...... RMicceashouss cxeasen ks 3.50— 3.75 3.50— 3.62} 
I C62 5 ahs o's 4.56 uw esa 010 a2k bcs 2 50— 2.624 2.50— 2.62} 
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THE WEEK 


IN TRADE 


Prices When Quoted Are Those Prevailing at the | 









Opening of Business on Monday of This Week for 
Points West of the Mississippi River and on Tuesday 
for All Eastern Points 








NACTIVITY in the electrical trade continues general 

throughout the country. Fans are the only real active 
item at present. In these hot weather has started a brisk 
movement except in the Southeast, where a slump is noted. 
A favorable volume of construction work is reported from 
New England, from the South, the New York district and the 
Northwest, but labor troubles and the high level of wages 
and of material are retarding actual work in the Middle 
West, on the Pacific Coast and in St. Louis territory. At- 
lanta reports better conditions in the rural districts, and 
there is considerable activity on the part of municipalities 
and electric light and power companies. Industrials are 
going ahead with deferred plans, too, though this outlet for 
goods is less active in the St. Louis section. The New Eng- 
land textile market shows some improvement, while on 
the Pacific Coast the fruit crop shows up well, as does the 
live-stock and agricultural situation in the Intermountain 
section. 





NEW YORK 


Trade is drifting along on the even plane of summer 
dullness, but at least business is becoming no worse and 
some in the electrical trade report a more active market 
within the past two weeks. For one thing, recent price 
reductions on many lines of goods have had the effect 
of stimulating demand. This, however, may be but the 
natural replenishment of stock after a price drop, as is 
thought to be the case with schedule material. Fans have 
recently shown the first honest-to-goodness sign of an 
active movement this year, the buying starting much later 
than is usual. 

The building construction schedule for New York State 
and northern New Jersey during the week of June 4 to 10 
includes plans started by engineers and architects for 
852 projects totaling $21,742,400, of which 590 were for 
residential work. Contracts were actually awarded in that 
time for 439 operations involving about $15,400,000, of 
which total more than half is for housing facilities. The 
above figures are from the weekly Dodge reports and carry 
out the favorable figures recorded during May. 

Motors.—The Advance Electric Company, St. Louis, Mo., 
announces a reduction of 10 per cent in the prices of 
motors. 

Conduit.—In 2,500-ft. lots 4-in. black is quoted at $58.92 
to $62, Z-in. at $76.60 to $81, and 1-in. from $110.16 to 
$117 per 1,000 ft. Here and there sales show an increase, 
but general demand is quiet with good stocks held. 

Lock Nuts and Bushings.—A fair quantity is moving, but 
there is no life to demand. On }-in. sizes the general quoted 
discount is 55 to 60 per cent. Stocks are well filled. 

Outlet Boxes.—In lots of 100 the quoted discount on black 
boxes ranges from 40 to 50 per cent and on galvanized from 
35 to 45 per cent. Sales are only fair. 

Flexible Armored Conductor.—Though No. 14, two-wire, 
double-strip can be bought for $53.15 per 1,000 ft. in that 
quantity, there is not much movement to the comfortable 
supply. 

Rubber-Covered Wire.—No. 14 single-braid in 10,000-ft. 
quantities is down to $6.50 per 1,000 ft. and ranges up to 
$7, but not much activity is evident and stocks continue 
fairly large. 





Fans.—A week of warm weather has started things mov- 
ing in good shape, with 12-in. and 16-in. oscillators well 
ahead in the call. In lots of a dozen two well-known makes 
are sold to dealers on a contract basis at $30.37 and $29.20 
each for 16-in. oscillators and $26.32 and $25.20 for 12-in. 


Heating Appliances.—The market is lifeless, even the 
usual “gift buying” during June having been small. The 
trade is generally sitting back awaiting the result of 
expected price drops, though the benefit of these is already 
being extended in some instances. 

Porcelain.—“Nail-it” knobs in barrel lots sell for $22.40 
to $30 per 1,000, 3-in. x ;;-in. tubes for $9.20 to $10, and 
two-wire unglazed cleats for $20 to $25. There is not 
much demand at present. 


CHICAGO 


The week in Chicago has been generally unproductive of 
news. The building labor arbitration by Judge K. M. Landis 
still hangs fire, the arbitrator’s decision having been delayed 
to permit him to study the various existing agreements in 
regard to working conditions and union jurisdiction. It is 
thought that the decision, when rendered, will not only 
settle the wage question but will also go far to eliminate 
jurisdictional disputes which have hitherto been such a 
disturbing factor. 

Construction under way is proceeding at a steady pace, 
but no jobs are being initiated and apparently none will 
be until the wage question is settled. General industrial con- 
ditions remain quiet. The rank and file of business men 
seem convinced of the fact that there will be no revival 
worthy of note before fall and are content to mark time 
during the hot season. One local concern, normally operat- 
ing with 3,600 men but closed for some weeks, put 1,600 
men to work Monday. Certain of the tire and accessory 
people are reported as increasing forces, so that what few 
signs can be sezn may be said to be favorable. 

Midsummer w-ather has prevailed over this entire region 
for more than two weeks, and the movement of fans and 
household appliances has been stimulated thereby. 


Conduit.—With no published change in the list, 5 per 
cent shading is being given by some interests. Business 
is light. Prevailing quotation for 4-in. black, in 5,000-lb. 
lots, is $59. per 1,000 ft. 


Bare Copper Wire.—The volume of replacement work 
necessary at this time of year is keeping trade fairly 
active, most purchases being for small lots. No. 8, in 
1,000-lb. lots, is priced at 164 cents per pound, with figures 
subject to negotiation on larger quantities. 


Insulated Wire.—Pending establishment of a wage sched- 
ule in the construction industry, the market on inside wire 
remains quiet as the quantity of material being used on 
construction under way is not sufficient to boom trade. 
Demand for rubber-covered for use in temporary outside 
illumination is fairly active, No. 14 rubber-covered in 
10,000-ft. lots selling for $7 per 1,000 ft. No. 6 triple- 
braided weatherproof is held at 18% cents per pound in 
1,000-ft. lots, with sales light. 


Flexible Armored Conductor.—Quiet conditions in the 
building trade keep this material out of active demand. The 
expected stocking on the part of jobbers and contractors is 
not taking place, a thirty-day supply at the present con- 
sumption rate being considered ample. Price remains un- 
changed at $57.50 per 1,000 ft., which is considered high by 
most buyers. 


Bells and Buzzers.—Prices are in a rather unsettled 
state. Certain makes have registered a drop, but their 
saies have not been increased to any material extent and 
other makes are holding firm to old quotations. Call for 
this material continues light, with ample stocks in hands 
of both dealers and jobbers. 

Lamp Cord.—-Stocks are as heavy as can safely be car- 
ried, while prices are uncertain and demand is poor. Ac- 
tivity in the heating appliance field has failed to cause a 
livening up of demand for cord, No. 18 twisted, cotton- 
covered, is priced at from $16 to $17 per 1,000 ft., in 
5,000-ft. lots, with silk and cotton-covered about $7 higher. 























































BOSTON 


Business continues moderate in volume, with slow liquida- 
tion of stocks and labor. Most prices underwent no material 
change last week, but some weakness was noted in retail 
circles, where efforts were being made to realize cash on 
accumulated appliances. Collections are about the same 
and all accounts are being closely followed. A decided im- 
provement in building construction is apparent, comparing 
May with April. In twenty-eight Massachusetts cities the 
May aggregate was $5,841,666, against $4,259,055 for April, 
a gain of 37 per cent, and the 1921 May total is 84.7 per 
cent of the 1920 May figure. Business building is relatively 
more active than other construction. Central-station output 
is running below recent totals in some companies as regards 
industrial power service, but substantial gains in residential 
use of energy are being registered even in cities suffering 
from industrial depression. Conditions in the textile branches 
are showing improvement. In the metal-working field fur- 
ther liquidation of labor must occur before increased activ- 
ity will amount to much, it is believed. 


Fans.-—A brief spurt in sales took place during the torrid 
weather of last week. Stocks are still overlarge, and cur- 
rent fan prices are being shaded in retail circles here and 
there to move this equipment. Jobbers sold last week a 
representative 12-in. fan of the fixed type for $22 to $24 
net. 


Appliances.—Curling irons and toasters are moving well, 
especially in the lower-priced assortments. Flatirons are 
dull this week, and washers and cleaners are quiet. Inten- 
sive sales efforts, however, are accomplishing much good and 
laying the foundation for a vigorous trade. A little life 
is apparent in electric ironers. 


Lamps.—Although this is the quietest season of the year 
for lamps, portables are moving here and there for summer 
home service. A fair staple demand is apparent for “bread- 
and-butter” sizes of lamps for ordinary house and mercan- 
tile service. 


Flexible Armored Conductor.—Fair sales are reported, 
with uneven demand. Local stocks are satisfactory and 
prices changed little last week. No. 14 double-strip is now 
selling for $55 per 1,000 ft. in 1,000-ft. lots. 


Knobs and Tubes.—Industrial building developments are 
helping the demand for this class of material, though orders 
are far from large. In barrel lots, “Nail-it’ knobs are 
selling for $21 per 1,000 and 3-in. x ¥;-in. tubes are moving 
in this quantity for $9.50 per 1,000. On lots of 500 the tubes 
sell at $25 per 1,000. 

Bells and Buzzers.—Prices dropped sharply last week, 
some falling between 15 and 20 per cent. On Class B iron- 
box bells, for instance, the 24-in. iron box sells for 46 cents 
in lots of 100 or over against a former price of 56 cents. 
Class B buzzers now sell for 45 cents, lots of 100, iron box. 
The demand is small at present. 

Dry Cells.—Some vacation business is being handled, and 
replacement orders are keeping stocks moving slowly. 

Annunciator Wire.—Moderate sales rule. In 25-lb. to 
100-lb. lots No. 18 wire on 1-lb. spools sells at $42 per 100 
Ib. with a 2-cent addition for duplex or twisted pair. 


ATLANTA 


A steady and more optimistic tone is to be noted in nearly 
all lines of business, brought about by the gradual increase 
in the tendency of consumers to repurchase in anticipation 
of early fall activities. The electrical jobbing trade ex- 
presses more confidence in the outlook than has been the 
case for some time past, and June business generally shows 
quite a marked improvement over May. There is quite a 
bit of activity in the municipal and central station line, 
especially in the smaller centers, in the line of installing 
waterworks and electric distribution systems. A number 
of industrial plants have undertaken the completion of long- 
postponed plans and quite a few inquiries from parties 
interested in the establishment of new industries are to be 
noted. 

Building activities, particularly in the larger centers, 
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show a slow but steady increase and are causing a healthy 
demand for house-wiring material and specialties. The 
Atlantic Steel Company, one of the largest mills in this 
section, reopened for business at 60 per cent operation last 
week after a shutdown of six months. Conditions in the 
rural district while still very slow, show some improvement, 
buying still being on the hand-to-mouth basis. Collections 
are reported as showing considerable improvement when 
compared with those of sixty days ago. 


Fans.—The fan business this season has had an unusual 
number of ups and downs, the brisk movement of two 
weeks ago being replaced by a very sluggish market at the 
present time, despite the continued hot weather. It seems 
that high prices are acting as a heavy drawback to sales. 
and prospects are that there will be a considerable carry- 
over this season. 


Schedule Material.—The recent price cut in this line has 
stimulated buying, and jobbers report considerable improve- 
ment in the movement of all articles. Stocks are still very 
heavy. 


Dry Batteries—A price reduction of approximately 7 
cents per battery became effective the first of this week. 
Rural telephone lines and country trade generally are pur- 
chasing quite satisfactorily, the demand from all sectioris 
being exceptionally good. Stocks are in excellent shape, 
with a current quotation of $33.15 per 100. 


Conduit.—A further general price reduction of approxi- 
mately 5 per cent is not serving to create an active market. 
Stocks in general are slow, though popular sizes are moving 
fairly well. 


Lightning Arresters.—Jobbers as a whole are disap- 
pointed in the demand, orders to date being far below 
expectations. This line, however, should show improvement 
as soon as summer thunderstorms become prevalent. Stocks 
are rather low. 


Poles.—This week has witnessed a brisk movement, the 
demand being for chestnut, cedar and cypress. Florida is 
placing a good percentage of the orders, though southern 
Alabama and sections of Georgia show much improvement. 


Farm-Lighting Equipment.—Sales are very spotty, for, 
though there is a great deal of interest being displayed, 
the movement is handicapped by shortage of funds. Fall 
should usher in a brisk period in this line. 


ST. LOUIS 


Fans constituted one of the most active sellers during 
the past week. Except for the good showing in that line, 
there was noticed very little actual change in demand. 
In some lines, however, there is perceptible a tendency 
toward reduced buying. Purchasing by the industrials 
seems to be declining, whereas up to about two weeks ago 
it showed slight increases each week. Sales of appliances 
are apparently maintaining a good rate. 

A number of the industrials have worked up the greater 
portion of their raw materials they had on hand and now 
with their finished products in stock are beginning to close 
down their plants until further operation is warranted. 
Other concerns, because of the lack of demand, are operat- 
ing only to the extent of meeting current demands, so as 
to be able to take advantage of the falling prices in raw 
materials. 

It is reported that construction work is not developing 
so rapidly as was expected. A number of contractors state 
that jobs on which they have figured have been held in 
abeyance indefinitely because of the slow decrease in costs 
of building materials and labor. There is a possibility that 
there will be some decrease in the latter item after July 1. 
Outside of a slight amount of residential construction there 
is very little building at the present time. 

Wire.—Prices on the various types remain about the same. 
No. 14 rubber-covered, for which a reasonably good demand 
continues, is quoted at $6.75 per 1,000 ft. in 5,000-ft. lots 
and $6.65 in 10,000-ft. lots. A slightly increased demand 
for the week was reported by one jobber for No. 6 and 
No. 8 weatherproof at a base price of 163 cents per pound. 
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Stocks of No. 14 rubber-covered are generally low, but in 
spite of the prevailing low prices there is no tendency to 
stock more than is necessary to meet the demand satis- 
factorily. 

Conduit.—Half-inch black is quoted at $6.61 per 100 ft. 
and 3-in. galvanized at $7.12 per 100 ft. There is a good 
demand for the smaller sizes in the black, but practically 
none for the galvanized. 


Flexible Armored Conductor.—Demand continues fairly 
steady with prices supposedly firm. No. 14, two-conductor, 
sells at $60 per 1,000 ft. Stocks are about in line. 


Bells and Buzzers.—The prevailing net prices to con- 
tractors for bells in standard-package lots are 50 cents for 
the 24-in. size and 58 cents for the 3-in. The price for 
buzzers is 50 cents each. 


Fuses.—Prevailing prices on N. E. C. non-renewables, in 
standard-package lots, are as follows: 3-amp. to 30-amp., 
134 cents net; 3l-amp. to 60-amp., 18 cents net; 3-amp. to 
30-amp., renewables, 29 cents, and 3l-amp. to 60-amp., 
renewables, 58 cents. A steady demand for all kinds and 
sizes is found, and stocks have been reasonably maintained. 


Fans.—-Both retailers and jobbers report continued ac- 
tivity, though it is felt by some that prevailing high prices 
are keeping demand below what it would otherwise be. 

Safety Switches.—Announcements are being made on the 
part of some firms of 10 per cent reductions effective July 
1. The Lewis Electric Company announces that the new 
price to dealer on two-wire, two-circuit, safety-entrance 
boxes, in standard packages of twenty, will be $4.95 each. 
Increased demand for safety switches of all kinds is reported 
by jobbers. 


SAN FRANCISCO 


The electrical contracting business in San Francisco and 
the bay cities is in a very chaotic state, because some con- 
tractors are working crews and state that they have plenty 
of work at the American or open-shop plan of $9.25 per 
day wages, whereas other contractors have been unable to 
assemble men to care for jobs in urgent need of completion. 
Furthermore, most of the construction under way is for 
private dwellings and alterations with practically no big 
jobs under way. The situation is still hopelessly deadlocked, 
for the statement made by some unions that their men 
would work alongside non-union men has been followed by 
an order that all union journeymen should quit such work. 
Needless to state this deplorable situation has not only 
caused a serious loss to owners and contractors but also to 
the men themselves and the shops and stores which sell to 
them. 

San Francisco jobbers report very poor sales not only on 
roughing in material and electrical staples but also on 
household appliances. Dealers are willing to purchase, but 
their repeat orders are slow because of the buying lassitude 
of many of their customers in this territory. The elec- 
trical business is fast approaching normal in southern 
California; in fact, it is almost doubling even last year’s 
tremendous volume. 

The fruit and agricultural districts report excellent crops, 
very slightly touched by frost and unseasonable rain. There 
is no doubt that the lessons of last year have had their 
effect and that satisfactory selling prices between growers 
and packers can be arranged. 

Household Appliances.—Business is much less than last 
year. Lower prices have not yet influenced the buying pub- 
lic, which seems to be holding out confidently for further 
drops. Dealers themselves expect lower prices about the 
middle of next month and are buying in the smallest possible 
quantities and are exchanging lists of their stock among 
themselves. 

Ranges.—The range order to be placed by the Great West- 
ern Power Company is still in abeyance. It is reported that 
the original estimate of 1,000 ranges covered by this order 
has considerably diminished. The trade has been circular- 
ized regarding the new transferable-unit Edison-Hotpoint- 
Hughes range, and it is endeavoring to market its consider- 
able stocks of the present types. 
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SALT LAKE CITY—DENVER 


An event of outstanding interest was the convention in 
Salt Lake City last week of the American Institute of 
Electrical Engineers, the convention bringing to the West 
many of the world’s most eminent engineers. 

Though business shows little or no improvement from the 
point of view of distribution through retail channels, yet 
there is a better general tone in banking circles and a slight 
easing of the money market. The payment of taxes and the 
gradual liquidation of crops are largely responsible for the 
improved conditon. There is a better morale among farmers, 
especially the dry farmers, whose crops are far enough along 
to be practically free from the damaging effects of drought. 
Forecasts of the general staple crop yields are highly 
encouraging. Sheepmen report a good lamb crop and a 
satisfactory market. In view of the unusually low cost of 
production during the last year they are securing fair profits 
and getting in a better condition generally. Improvement 
in the agricultural and the live-stock markets is a boon 
to the Intermountain West. 


Heating Appliances.—A blanket reduction of about 10 
per cent has been announced to take effect July 15. Manu- 
facturers have decided in this case to advertise the fact in 
advance for its psychological effect on the public mind. 


Flat frons.—Movement is still very unsatisfactory. The 
eight-dollar type has been reduced to $6.95. It is believed 
that better sales will follow. 

Meters.—Demand is steady with stocks in good shape. 
No recent price change is noted. 

Rubber-Covered Wire.—It is believed by jobbers that the 
price has hit bottom. The present quotation on No. 14 is 
$7.20 per 1,000 ft., the lowest mark recorded in years. 
Stocks are heavy with demand extremely small. 


SEATTLE—PORTLAND 


Seattle retailers as a whole report business on the in- 
crease, and jobbers, too, state that there is slight improve- 
ment on certain lines, principally washing machines and 
other domestic «ppliances and schedule materials. Indus- 
trial business is dead and sales to industrials are negligible. 
The lumber industry is pretty badly shot, and no particular 
improvement is looked for until fall and perhaps later. 
Stocks are in fine shape and shipments are coming through 
satisfactorily. 

A good volume of construction is under way in Seattle. 
Permits for May number 1,044, with a valuation of $1,566,- 
000, and from present indications June will exceed this mark. 

Electrical jobbers in the Portland field report that con- 
ditions are somewhat improved and that there is greater 
activity in line construction material than in other classes of 
electrical merchandise, although a noticeable improvement 
is seen in the movement of home appliances. Collections in 
this district remain unchanged, though they are expected to 
improve materially within the next sixty to ninety days. 
Portland contractor-dealers report very little if any change 
in business, although it seems to be on a more stable basis 
than for some time past. Residence construction is hold- 
ing up well; if anything, it is on the increase. Retailers 
report some increased activity in the sale of appliances, 
but aside from this there is very little change noted. 

Fixtures—Because of the increasing volume of residence 
construction, not only in Seattle but throughout the larger 
cities of the Puget Sound district, both jobbers and retailers 
report an increasingly healthy movement. The higher- 
class merchandise is moving well. Stocks are in excellent 
shape, replacements easy to obtain and prices show but little 
fluctuation. 

Ironers.—Movement is more or less slow because of initial 
cost and installation charges. Many inquiries are being 
made, however, and it is believed that when prices are 
reduced and conditions become more stabilized this mer- 
ehandise will be in popular favor. 

Schedule Material—On June 27 one Seattle jobber re- 
ported decreases in prices on thirty-seven lines included 
under schedule material, these reductions ranging from 10 
to 40 per cent. Movement in this line is showing increases 
which are expected to keep up until fall. 
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Officers of Safety Car Heating 
& Lighting Company 

At the meeting of the board of direc- 
tors held June 15 the following officers 
of the Safety Car Heating & Lighting 
Company, New York City, were elected: 
W. L. Conwell, president; J. A. Dixon, 
R. Parmly and James P. Soper, vice- 
presidents; C. W. Walton, secretary and 
treasurer; William Stewart, assistant 
secretary and assistant treasurer. 


Pittsburgh Electric Furnace 
Opens New York Office 


While the Pittsburgh Electric Furnace 
Corporation, Pittsburgh, has offices in 
about thirty-five other cities in this 
country and abroad. it has recently 
established offices at %49 Broadway, 
New York City, in charge of Presley 
Hamilton. The territory covers part of 
New Jersey, the metropolitan district 
and the eastern half of New York State 
in general and embraces considerable 
export work. 


Joseph E. Greene Company 


Joheph E. Greene, Inc., 111-115 Fede- 
ral Street, Boston, Mass., has pur- 
chased the assets of the Joseph E. 
Greene Company, Inc. The new com- 
pany manufactures electrical supplies, 
auto specialties and lighting fixtures. 
Joseph E. Greene is president and treas- 
urer and L. A. Greene is secretary 


New Building for John A. 
Roebling’s Sons 


The construction of a new building 
for the copper wire and electrical gal- 
vanizing department of John A. Roe- 
bling’s Sons Company, Trenton, N. J., 
is under consideration. Plans at pres- 
ent are in a preliminary stage and no 
definite time is set for the completion 
of the work, the company announces. 


Lighting Fixture Manufacturers’ 
Summer Meeting Canceled 


The National Council of Lighting 
Fixture Manufacturers <nnounces that 
after careful consideration of the mat- 
ter from all angles it has been deemed 
advisable to call off the midsummer con- 
vention which was to have been held 
at West Baden, Ind., July 6 to 8. It 
has been decided to place still more 
effort on the winter convention and an- 
nual fixture market: in order to set a 
new record in enthusiasm -and benefi- 
cial results. The.committee stated that 
plans for this, affair | ate progressing 
well and that a definite announcement, 


Manufacturers’ Activities 


Devoted to the Business Side of Manufacturing, Distribution 
and Sales, News from Jobbers and Foreign Fields and a 
Record of New Devices and Trade Literature 
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which it was hoped could be made at 
the midsummer meeting, will be made 
in the near future. 


Westinghouse Makes Record 
Shipment 


The largest single shipment ever 
made from the East Pittsburgh works 
of the Westinghouse Electric & Manu- 
facturing Company is the stator of a 
25,000-kw. turbine-generator for the 
Gold Street station of the Brooklyn 
(N. Y.) Edison Company. This genera- 
tor when loaded on a special 95-ton 
car weighed 201,000 lb., and because of 





GENERATOR WEIGHS 100 TONS 


its dimensions, 16 ft. 6 in. in height 
and 8 ft. 4 in. in width, had to be taken 
over a special route in order to avoid 
railroad tunnels. 


New York Edison’s Ventilating 
Show Decided Success 


The New York Edison Company has 
again found it necessary to extend the 
duration of the electrical show which 
it has been putting on in its show- 
rooms at Fifteenth Street and Irving 
Place, New York City. The ventilat- 
ing show was scheduled to be open 
from June 20 through June 25, from 
9 a.m. to 6 p.m., but so great was the 
interest it aroused its time was ex- 
tended to include June 29. A special 
appeal was made to the engineer, the 
architect and the contractor as the 
main factors in sales of ventilating 
equipment. 

Twenty-five of the leading manufac- 
turers of ventilating equipment took 
space in the rooms, and all kinds and 
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types of fans and blowers from 6-in. 
desk fans to 12-ft. ventilating fans 
were in operation. Blower systems for 
industrial and domestic use and air- 
conditioning systems for industrial use 
and for power-plant ventilating and 
conditioning were much in evidence. A 
good deal of interest was shown in 
small direct-connected exhaust fans and 
blowers for home use. 

Reports from the exhibitors were 
very favorable in showing the success 
of the show. The 12-ft. fan was re- 
ported sold on the floor, and several 
sales of smaller equipment were made, 
including ordinary desk fans. In par- 
ticular, the number of inquiries and 
leads obtained was very gratifying. 
One exhibitor aptly remarked that the 
leads he had been getting were from 
entirely unexpected quarters. It so 
happened that on the dates of the show 
the weather was extremely hot. 


Belden Commences Issue of 
Monthly Bulletin 


Starting with the June 1 issue, the 
Belden Manufacturing Company, Chi- 
cago, has inaugurated the publication 
of a monthly bulletin as a help in set- 
ting prices and estimating jobs. Net 
prices only are listed, and Bulletin No. 
1 covers rubber-covered wires and 
lamp cords. 


Price Basis Warrants Resuming 
Trade, Says Boston Jobber 


In a general letter to the trade, dated 
June 15, the Pettingell-Andrews Com- 
pany, Boston, points out that an 
analysis of current jobbers’ prices as 
tabulated by this house will show that 
there has been virtually an entire and 
complete readjustment in the prices of 
electrical material. J. E. Livor, secre- 
tary and sales manager, states in this 
circular that it is now possible to go 
to prospective customers on wiring jobs 
and illustrate clearly to them that the 
electrical industry is now on a suffi- 
ciently sound price basis. It is advised 
that anybody desiring work done of 
this character should start immediately 
without waiting for an additional re- 
adjustment, the circular stating that 
the loss in time would be: far more 
costly than any possible slight future 
saving through further readjustment 
in the cost of materials. The company 
states that in event of further reduc- 
tion of prices goods will be invoiced at 
the prices which are in effect on date of 
shipment from this  organization’s 
supply. 


Allis-Chalmers Sales Over 
First Quarter 1921 


During the first three months of this 
year sales billed by the Allis-Chalmers 
Manufacturing Comapany, Milwaukee, 
amounted to $7,656,218, as against 
$6,320,597 for the same period of 1920. 
The net profit after provision for 
federal taxes came to $774,189. Unfilled 
orders on hand as of March 31, 1921, 
ageregated $12,943,633, as against $19,- 
442,791 for the first quarter of 1920. 
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Federal Trade Commission Cites 
Two Electric Companies 


During the month of May the Federal 
Trade Commission, Washington, D. C., 
issued “orders to cease and desist” to 
the Vacuum Cleaner Specialty Com- 
pany, Inc., West Forty-second Street, 
New York City, and to the Universal 
Motor Company et al., Oshkosh, Wis. 


Typhoon Fan Finds Plenty of 
Ventilation Business 


When the Typhoon Fan Company 
moved into its newly acquired prop- 
erty at 345 West Thirty-ninth Street, 
New York, in April, 1920, it found 
plenty of business to occupy its full 
plant. Since then, too, the company 
has been continuing on a full-time basis, 
and at times running on overtime, not 
only building Typhoon cooling systems 
to order but also making stock. The 
plant is now running to full capacity. 
A price revision of 10 per cent was 
made this spring. 

A Buffalo office was opened the lat- 
ter part of May at 256 Main Street, in 
charge of James M. Hawkins. Stocks 
will not be carried there but are car- 
ried in New York, New Orleans, Chi- 
cago and Los Angeles. 


New Building for Empire 
Engineering & Supply 

When the Empire Engineering & 
Supply Company moved into its new 
factory at Twentieth Street and Fourth 
Avenue, Brooklyn, N. Y., early in May, 
it about trebled its capacity for mak- 
ing switchboards and panelboards. The 
new building was designed especially 
for the purposes of the company, is 100 
ft. x 160 ft., and although only one 
story in height now, it is so constructed 
that two or three stories may be added 
as needed. The company reports a 
satisfactory volume of business in these 
types of boards with the shops running 
almost full time. 


Link-Belt Acquires Holdings of 
H. W. Caldwell & Son 


Announcement has been made by 
Charles Piez, president of the Link-Belt 
Company, 910 South Michigan Avenue, 
Chicago, that it has acquired all of the 
capital «tock of the H. W. Caldwell 
& Son Company and that Frank C. 
Caldwell has been elected director of 
the Link-Belt Company. Thus two ex- 
perienced companies in the conveyor 
field have joined forces, with the result 
that the Link-Belt Company has added 
two lines, “Hellicord” conveyors and 
power-transmission machinery, to its 
line of manufactures. While the plant 
of the H. W. Caldwell & Son Company 
will continue to operate under separate 
corporate existence and under its pres- 
ent name, the joint facilities of the two 
zompanies and the broader avenues of 
distribution possessed by the Link-Belt 
Company should prove of distinct ad- 
vantage to the customers of both, says 
Mr. Piez. There will be no modification 


-ight of current times. 
.cially true of the company’s “Sepco” 
‘line of domestic electric water heaters, 
-additions to which have fecently been 


of the policies of the Caldwell plant, 
no impairment of its service and no 
change in its product. The plant man- 
agement will remain substantially the 
same. 


Lombard in Production on Diesel 
Engines 

The Lombard Governor Company, 
Ashland, Mass., is now getting produc- 
tion of its full Diesel four-stroke-cycle, 
multicylinder, vertical engines well un- 
der way. In the assembly of these 
engines only two sizes of cylinders and 
parts are used to form a number of 
sizes of engine ranging from 60 b.hp. 
to 500 b.hp. Norman McCarty, for- 
merly with the Midwest Engine Com- 
pany, has taken up the design of these 
Lombard engines since Midwest ceased 


production of this type of engine last 
fall. 


Gibbons & Brown Establish Offices 
in Newark, N. J. 

J. O. G. Gibbons has joined with C. 
E. Brown in forming a partnership un- 
der the name of Gibbons & Brown, con- 
sulting engineers, specializing on power 
plants and industrial problems, with 
offices in the Ordway Building, Newark, 
N. J. Mr. Gibbons was formerly with 
the Westinghouse, Church, Kerr & 
Company and is now engaged in private 
practice. For the past four years Mr. 
Brown has been a United States ord- 
nance engineer. 


Hoosier Farm Light Takes Over 
Property of Drury Company 


The Hoosier Farm Light Company, 
Inc., 1713 First Avenue, Evansville, Ind., 
manufacturer of “Hoosierlite” gener- 
ating. units, has purchased the entire 
assets, including building, machinery, 
etc., of the Drury Engineering Com- 
pany. The present capacity of the 
plant is between thirty-five and forty 
plants per month, but with machinery 
to be installed later the output will be 
increased to about fifty plants per 
month. The Hoosier company will 
manufacture a farm-lighting plant, to 
be known as the “Hoosierlite Slow 
Speed,” which, though there will be 
some changes, will ve practically the 
same as the plant made by the Drury 
company. 


Developments Going Through 
Sepco Heating Line 


While the plant of the Automatic 
Electric Heater Company, Warren, Pa., 
is not working up to full capacity, the 
amount of business being taken is re- 
ported to be very satisfactory in the 
This is espe- 


made. Industrial business is poor. A 
new G 2 glue pot of 600 watts is 
ready for the market, and other de- 
velopments are now in process of com- 
pletion. 


Elliott Company Enlarges 
Sales Organization 


The Elliott Company, Jeannette, Pa., 
announces additions to its sales organ- 
ization as follows: R. H. Schmidt has 
been assigned to the St. Louis district 
office, W. E. Widau to the Cleveland 
office and R. S. Bellman to the Phil- 
adelphia district office. All of these 
men have completed a year’s course ot 
intensive study and experience with the 
Elliott company’s products following 
their graduation from engineering 
colleges. 

In addition to the Elliott company’s 
products they will also handle those of 
the Lagonda Manufacturing Company, 
Springfield, Ohio, and also the Liberty 
Manufacturing Company, Pittsburgh, 
ra 


Arrow Tool Company Changes 
Name 


The Arrow Tool & Manufacturing 

Company is the new name for the 
Arrow Tool Company, 200 Cannon 
Street, Bridgeport, Conn., manufacturer 
of tools of all descriptions. The com- 
pany has a press department equipped 
for light and medium-sized sheet metal 
stampings, with a capacity of 300,000 
stampings per day. It also manufac- 
tures a newly patented sheet metal 
hickey to take the place of the old 
hickey made from cast iron. Within 
the next few weeks the company ex- 
pects to place on the market a new 
expansion electric plug to be used on 
electrical devices, such as vacuum clean- 
ers, flatirons, washing machines, etc. 
The company will continue as in the 
past to manufacture tools, dies and 
special machinery. H. S. Forsberg con- 
tinues as president, there being no 
change in the management of the con- 
cern. 
The Electric Heating Apparatus 
Company, Newark, N. J., announces the 
removal of its general offices and fac- 
tory from 123-125 Sussex Avenue to 
18-34 Nesbitt Street. 


The American Insulated Wire & 
Cable Company, Twenty-first, Sanga- 
mon and Morgan  treets, Chicazo, 
manufacturer of “American Brand” 
weatherproof and bare copper wire and 
cables, contemplates building a rod mill 
when building conditions are more 
settled. 


The Branford Electric Company in 
removing its New York office from 9 
Church Street to 39 Cortlandt Street 
has given up its laboratory space and 
now maintains only an office in New 
York City. It has, however, a shop on 
Staten Island which is used for experi- 
mental work. 


The Ahlbell Battery Container Cor- 
poration, Chicago, recently incorporated 
with a capital stock of $20,000, has ac- 
quired an option on a plant at 315 East 
Thirty-third Street, where it contem- 
plates establishing works for the 
manufacture of battery containers. For 
the present work is being sublet to 
another company. 
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New Apparatus and Publications 





AIR-CONDITIONING EQUIPMENT. — 
The Lynn Air Conditioning Company, 103 
Park Avenue, New York City, has distrib- 
uted a sheet on its air-conditioning equip- 
ment for generators, etc. 


ELECTRICAL PORCELAIN.—‘“Standard 
Electrical Porcelain” is the title of a new 
catalog recently issued by the R. Thomas 
& Sons Company, East Liverpool, Ohio, 
covering its porcelain products. 


WOOD-STAVE PIPE.—The Redwood 
Manufacturers’ Company, Hobart Building, 
San Francisco, has issued Catalog X, June, 
1921, “A Handbook of Information for 
Hydraulic Engineers, Relating to Remco 
Redwood Pipe.” 


BUFFERS AND GRINDERS. — The 
Valley Electric Company, 3157 South Kings- 
highway, St. Louis, has just completed de- 
velopment on a complete line of portable 
electric buffers and grinders. <A _ circular 
describing these gives net trade prices, 


DIESEL ENGINES.—Bulletin 10-D de- 
scribes the “Diesel System High-Economy 
Oil Engines” of the Lombard Governor 
Company, Ashland, Mass. 


MARINE GENERATOR SET.—The West- 
inghouse Electric and Manufacturing Com- 
pany, East Pittsburgh, Pa., has placc” on 
the market a Westinghouse - Sturtevant 
marine lighting set. 


TESTING SET.—The Thompson-Lever- 
ing Company, Philadelphia, is distributing 
a circular covering the new T-2002 ‘“Peer- 
less” switch-dial decade test set which it 
has recently placed on the market. 


WIRING DEVICES.—Pass & Seymour, 
Inc., Solvay Station, Syracuse, N. Y., has 
issued catalog No. 26, 1921, covering its 
electric wiring devices. The book contains 
160 pages and gives illustrations, list prices, 
schedule classifications, etc., of its products. 


DAYLIGHT UNIT.—The Benjamin Elec- 
tric Manufacturing Company, Chicago, has 
recently developed a “Dalite” unit for in- 
dustrial lighting purposes. 


THREADED FIXTURES. — The Benja- 
min Electric Manufacturing Company, Chi- 
cago, has recently placed on the markct its 
type RR threaded fixtures for heavy-duty 
service. The units are particularly adapted 
for use in railroad shops and yards and 
large industrial plants. 





New Incorporations 





THE JOHN JERGENSEN COMPANY, 
New York, N. Y., has been incorporated by 
John Jergensen, M. F. Sticht and H. A. 
Kapit. The company is capitalized at 
$50,000 and proposes to manufacture elec- 
trical appliances and equipment. Sapinsky 
& Amster, 276 Fifth Avenue, represent the 
company. 


THE AQUA ELECTRIC HEATER COM- 
PANY, New York, N. Y., has filed notice 
of organization under the laws of Connec- 
ticut with a capital stock of $200,000 to 
manufacture electric heaters, ete. The 
company is represented by H. Bobker, 250 
West Fifty-fourth Street, New York City. 


THE THOMAS BROWN COMPANY, 
Hoboken, N. J., has been incorporated by 
E. Lambert, Byron Abrahams and Thomas 
Brown, 1618 Willow Avenue. The com- 
pany is capitalized at $45,000 and proposes 
to manufacture electrical appliances and 
equipment, 


THE DAWN MANUFACTURING COM- 
PANY, Bridgeport, Conn., has been incor- 
porated by J. A. Dickerman, G. Leckis and 
H. V. Leckis, 93 Oakland Street, Stratford, 
Conn. The company is capitalized at $50,000 
and proposes to manufacture electrical ap- 
pliances and equipment. 


THE DETROIT (MICH.) WASHING 
MACHINE CORPORATION has been incor- 
porated with a capital of $500,000 to manu- 
facture electrically operated dishwashing 
machines, parts, ete. The incorporators are 
Anthony B. Eggert, A. and Roy J. Corrigan, 
58 Glendale Avenue, Detroit. 


THE LAMPSON LAMP COMPANY, 705 
Bloomfield Street, Hoboken, N. J., has been 
incorporated by Robert Moore, E. A. Barn- 
hart, Mount Tabor, N. J., and John Leon, 
271 Stratford Road, Brooklyn, N. Y. They 
propose to manufacture and deal in elet- 
trical supplies. 
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Patents 


Notes on United States Patents 


(Issued June 7, 1921) 


1,381,073. ConpuIt-END PROTECTOR: Fred- 
erick I. Johnson, Warren, R. I. App. filed 
Oct. 16, 1917. Weather cap. 


1,381,077. AUTOMATIC STARTING APPARATUS 
FOR METAL-VAPOR RECTIFIERS; Bela Beno 
Schafer, Baden, Switzerland. App. filed 
July 14, 1920. Large output. 

1,381,081. DrviceE ror USE IN DISINFECTING 
TELEPHONE INSTRUMENTS; Robert Cooper, 
London, England. App. filed Nov. 16, 
1920. 

1,381,086. APPARATUS FOR PROTECTING THE 
FIELD STRUCTURE AND WINDINGS OF DYNA- 
MO-ELECTRIC MACHINES; William F. Daw- 
son, Lynn, Mass. App. filed June 16, 
1919. Against surges, etc. 

1,381,089. RADIO RECEIVING SYSTEM ; Harold 
H. Beverage, Schenectady, N. Y. App. 
filed April 10, 1920. Improved arrange- 
ment of antenna. 

1,381,093. RuHEOosSTAT; Chester H. Teegar- 
den, Washington, D. C. App. filed Oct. 18, 
1918. Potentionmeter for use in tel- 
egraphy. 


(Issued June 14, 1921) 


15,125 (reissue). ELevator; David L. Lin- 
quist, Yonkers, N. Y. App. filed Oct. 30, 
1920. Electrically controlled. 

1,381,138. ELectric Motor FoR TALKING 
MACHINES; James T. Sibley, Newark, 
N. J. App. filed June 19, 1917. Low 
speed. 

1,381,163. Moror-ControL Systam; Addi- 
son E. Boggs, Pittsburgh, Pa. App. filed 
May 6, 1915. For cranes, hoists and sim- 
ilar machines. 

1,381,189. ELectric INSULATOR; Emil Hae- 
fely, Basel, Switzerland. App. filed Dec. 
22, 1919. 

1,381,194. Druator; John G. Homan, Steu- 
benville, Ohio. App. filed Jan. 17, 1920. 
Electrically heated. 

1,381,195. ‘TELEPHONE System; Harry H. 
Ide, La Grange, Ill. App. filed May 15, 
1919. Automatic. 

1,381,243. ELectric CorrEE AND PEANUT 
ROASTER; Mark T. Seymour, Stowe, N. Y. 
App. filed June 5, 1920. 

1,381,277. ConTrRoL System; Andrew H. 
Candee, Pittsburgh, Pa. App. filed Aug. 
7, 1916. For electric vehicles. 

1,381,282. HEATING APPARATUS; Warren F. 
Clark, Cleveland, Ohio. App. filed April 
24, 1919. Water heater. 

1,381,283. ELECTRICAL REGULATING SyYs- 
TEM; Almon W. Copley, Wilkinsburg, Pa. 
App. filed Jan. 14, 1918. Synchronous 
condenser in power house. 

1,381,289. SPRING-TENSION MEANS FOR 
BrusH HOLDERS; John S. Dean, Edge- 
wood Park, Pa. App. filed Sept. 17, 
1920. 

1,381,298. EvLectric BATTERY: Edwin R. 
Gill, Yonkers, N. Y. App. filed Nov. 26, 
1919. Has filling and overflow openings. 

1,381,302. ELectTrICcCAL System; Albert L. 
Harvey and George W. Huey, Wilkins- 
burg, Pa. App. filed March 8, 1917. 
Motor control. 

1,381,303. PHASE-CONVERTING SYSTEM; 
Rudolf E. Hellmund, Swissvale, Pa. App. 
filed July 5, 1917. Single-phase alter- 
nating-current transformed into poly- 
phase. 

1,381,324. INVERTED RECTIFIER; Friedrich 
W. Meyer, Pittsburgh, Pa. App. filed 
June 20, 1914. For transforming direct 
into alternating current. 

1,381,386. TERMINAL FoR ELB®cCTROLYTIC 
CONDENSERS; Joseph Slepian, Pittsburgh, 
Pa. App. filed Jan. 8, 1919. No corro- 
sion. 

1,381,367. SYNCHROROTOR:; Edward G 
Thomas, Springfield, Ill. App. filed June 
12, 1918. Shaft made synchronous with 
movements of another device, 

1,881,368. Busy-Back Circuits: John F. 
Toomey, New York, N. Y App. filed 
April 1, 1919. Telephone. 


1,381,387. PROCESS OF MANUFACTURING 
BATTERY PLATES; Kenneth Wright, Flint, 
Mich. App. filed July 10, 1920. 

1,381,396. PriLotT-DIRECTING INSTRUMENT 
AND BoOMB-DROPPING SIGHT FOR’ AIR- 
CRAFT; Arthur H. Boettcher, Chicago, IIL. 
App. filed Nov. 18, 1918. 

1,381,481. MACHINE-SWITCHING TELEPHONE 
SYSTEM; Lipa Polinkowsky, Hyde Park, 
London, England. App. filed Aug. 27, 
1918. Toll service. 

1,381,443. CoNNECTOR FOR BATTERIES; Wil- 
liam Woessner, St. Louis, Mo. App. filed 
Jan. 26, 1920. For various sizes of ter- 
minal tips. 

1,381,451. SwitcHInGc System; Leslie E. 
Coon, Chatham, N. J. App. filed June 
24, 1910. Selective signaling device. 

1,381,456. AUTOMATIC TRLEPHONE-EXCHANGE 
SYSTEM; Gerald Deakin, London, Eng- 
land. App. filed April 11, 1919. Full- 
automatic and semi-automatic. 

1,381,460. MAGNET CorE; Jonathan W. 
Harris, Montclair, N. J. App. filed Dec. 
31, 1919. Finely divided magnetic ma- 
terial. 

1,381,470. TELEPHONE MUFFLER; Mary E. 
Kelleher, Rutland, Vt. App. filed Oct. 26, 
1920. Megaphone mouthpiece. 

1,381,474. PHoTo-ELECTRIC CELL METHOD 
OF AND MEANS FOR MAKING THE SAME; 
Jakob Kunz, Urbana, Ill. App. filed Aug. 
24, 1918. Alkali metal as sensitive ele- 
ment. 

1,381,480. ‘TELEPHONE System; Alben E. 
Lundell, New York, N. Y. App. filed Feb. 
47,. 191%, Devices indicating class of 
service. 

1,381,483. TELEPHONE-EXCHANGE SYSTEM; 
Harry W. McDougall, East Orange, N. J. 
App. filed Sept. 25, 1917. Ringing cur- 
rent automatically applied. 

1,381,500. ELectric Wax HEATER; Russell 
F.. Reader, East St. Louis, Ill. App. filed 
Sept. 15, 1919. For sealing packages. 

1,381,505. DYNAMO-ELECTRIC MACHINE; 
Henry K. Sandell, Chicago, Ill. App. filed 
Aug. 8, 1917. Poles not symmetrically 
spaced. 

1,381,514. ELECTROMAGNETIC STEP-BY-STEP 
MECHANISM; Charles P. Soper, Maple- 
wood, N. J. App. filed Sept. 29, 1919. 

1,381,521. CrLL DiaPpHRAGM FoR X-Ray 
APPARATUS; Sinclair Tousey, Westhamp- 
ton Beach, N. Y. App. filed April 23, 
1919. Means for excluding diffused rays 
from photographic plate. 

1,381,529. OveRSHOT FISHING TooL; George 
Whitmer, Brea, Cal. App. filed Jan. 2, 
1920. For removal of parts of well ap- 
paratus, 

1,381,530. TELEPHONE-EXCHANGE SYSTEM; 
Samuel B. Williams, Jr., Brooklyn, N. Y. 
App. filed May 16, 1919. Automatic. 

1,381,545. REPEATER-CONTROLLING SYSTEM 
FOR FourR-WIRE TELEPHONE CIRCUITS; 
Charles S. Demarest, Brooklyn, N. Y. 
App. filed Sept. 16, 1919. 

1,381,567. METHOD OF MANUFACTURING 
ELEcTRIC COILS; Ernst W. Kuttner, Ber- 
lin, Germany. App. filed June 30, 1917. 
Insulating method. 

1,381,579. ELectric Air HEATER; Raymond 
H. Minns, Bedford Hills, N. Y. App. filed 
Aug. 23, 1918. Portable type. 

1,381,580. ELECTRIC CONTROL SYSTEM; 
Benjamin M. Mooers, San Francisco, Cal. 
App. filed June 9, 1917. Opens circuit 
on high temperatures. 

1,381,581. ELECTRIC CIRCUIT-PROTECTING AP- 
PARATUS; Benjamin M. Mooers, San 
Francisco, Cal. App. filed March 1, 1918. 
Overload and low-voltage protection. 

1,381,608. Batrrery JAR; Oscar Wittmann, 
Lincoln, Neb. App. filed April 13, 1920. 
Elastic rubber with cloth embedded. 

1,381,626. Process oF AND APPARATUS FOR 
PRODUCING RADIO-FREQUENCY CURRENT: 
Leonard F. Fuller, San Francisco, Cal 
App filed Jan. 19, 1918. Obviates use 
of spark. 

1,381,647. Process oF AND APPARATUS FOR 
ELECTRIC ARC WELDING; Roy C. Knoll, 
Milwaukee, Wis. App. filed April 17, 
1920. Continuous welding. 

1,381,692. DEVICE FOR RECEIVING RADIO- 

TELEGRAPHIC AND RADIO - TELEPHONIC 
SIGNALS; Cesare Bardeloni, Rome, Italy. 
App. filed April 12, 1919. lonized-gas 
recelvers. 
,991,695. PORCELAIN-TUBBP-BEADING JMA- 
CHINE; Thomas W. Beatty, Carey, Ohio. 
App. filed Dec. 20; 1920 For forming 
heads or shoulders. 

1,381,703. TELEPHONE System: Bertram S. 
Cohen, Twickenham, England. App. filed 
mec... Bl, .2e1e Communication main- 
tained when one lead is broken. 

1,381,770. TERMINAL GROUND CLAMP; 
Wheeler H. Vibber, New London, Conn. 
App. filed Aug. 9, 1920, 
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New England States 


LEWISTON, ME.—A. R. Gould and asso- 
ciates have plans under way for the con- 
struction of an electric railway line extend- 
ing through the northern part of Maine 
from a point connecting with the line of the 
Aroostock Valley Railway, Washburn, to 
Frontier Lake, Quebec, a distance of about 
110 miles. 


Middle Atlantic States 


BROOKLYN, N. Y.—Bids will be received 
by Edward Riegelmann, president of the 
Borough of Brooklyn, Room 21, Borough 





Hall, until July 6, for furnishing all labor 
and material required for equipping the 
exterior of Brooklyn Borough Hall tower 


with flood-lighting. Blanks and further in- 
formation may be obtained at the Bureau 
of Public Buildings and Offices, Room 1103, 
50 Court Street. 


MOUNT VERNON, N. Y.—The Willow 
Brook Dairy Company, 5 South Fulton 


is receiving bids for 
one- and two-story 
power plant, stable 


Avenue, it is reported, 
the construction of a 
dairy plant including a 


and garage. The cost is estimated at 
$250,000. The McCormick Company, Cen- 
tury Building, Pittsburgh, Pa., is architect 


and engineer. 

NEW YORK, N. Y.—Bids will be received 
by the Bureau of Yards and Docks, Navy 
Department, Washington, D. C., until July 
6 for the provision and installation of a fire 
alarm and watchman’s signal system for 
building No. 5, Navy Yard, New York City. 
Drawing and specification 4470 may be ob- 
tained on application to the Bureau, or the 
commandant, Navy Yard, New York City, 


upon a deposit of a check or postal money 
order for $10, payable to C. W. Parks, chief 
of bureau. 

NEW YORK, N. Y.—Plans have been 
filed by the New York Edison Company 
for the construction of a one-story power 


house, 24 ft. x 60 ft., at 38 Bowery, to cost, 
including machinery, about $130,000. 


ROXBURY, N. Y.—Application has been 


made by the Roxbury Light & Power Com- 
pany to the Public Service Commission for 
authority to erect an electric transmission 


line in the vicinity of Grand Gorge station 
with connecting distributing system at Rox- 
bury. Arthur F. Bouton is president, 
SOLVAY, N. Y.—The New York Central 
Railroad Company, Grand Central Terminal, 


New York City, is considering the erection 
of a new power house in connection with 
other work at its locomotive repair plant 


in Solvay. George W. Kittredge, company 


address, is engineer. 


READING, PA.—Bids 
by the City Council, in care of 
Marks, city clerk, Reading, until 
for furnishing three 250-hp. 
boilers, two 160-hp. water-tube boilers and 
reconstructing four existing boilers; three 
250-hp. automatic chain-grate stokers, six 
160-hp. automatic chain-grate stokers, one 


received 
Charles 
July 13, 
water-tube 


will be 


750-hp. feed-water heater, one 800-g.p-h. 
water purifier with alternate proposition 
on one 2,400-g.p.h. unit, two 11,200-cmf. 


engines with alternate proposition 
5,625-cfm. units, one radial brick 
coal and ash-handling equipment 
15-m.g. turbo-centrifugal pump, 
condenser and auxiliaries. Plans, speci- 
fications and bidding blanks may be ob- 
tained at the office of Louis T. Klauder, 
consulting engineer, Pennsylvania Building, 
Philadelphia, or at the office of the chief 
engineer, Bureau of Water, Reading, upon 
a deposit of $5. 

SHIPPENSBURG, PA.—The Chambers- 
burg & Shippensburg Electric Railway 
Company plans to extend its system to the 


fans and 
on three 
chimney, 
ahd one 


line of the Western Maryland Railway 
Company. 

UNION BRIDGE, MD.—Application has 
been made by the Union Bridge Electric 


Company to the Public Service Commission 
to issue $10,000 in bonds for improvements, 
ete, 


IAEGER, W. VA.—T. P. Lamp is con- 
sidering the installation of an electric light- 
ing system in laeger. 


UNION, W. VA.—The Union-Fort Spring 
Power Company, recently incorporated with 
a capital of $30,000, plans to erect an elec- 
tric transmission line to Fort Spring, a 
distance of 11 miles. 


FRANKLIN, VA.—Improvements to the 
municipal light and water system to cost 
about $116,000 are under consideration. 

NORFOLK, VA.—The United States 
Shipping Board, Washington, D. C., is con- 
sidering the construction of an _ electric 
power plant to be used in connection with 
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a new fuel-oil storage plant. The plans 
provide for an electrically operated pump- 
ing plant. 

7 ~ 

North Central States 

BATTLE CREEK, MICH. — The Board 

of Education is considering the construc- 
tion of a vocational and manual training 
school, including a machine shop, forge 
shop, metal-working and other mechanical 
departments to cost about $400,000. The 
plans also provide for a power plant. John 


D. Chubb, 106 North 
cago, Ill., is architect. L. 
dent of the board. 


Dearborn Street, Chi- 
H. Sabin is presi- 


WELLS, MICH. The Delta Chemical 
Company plans to rebuild its power house 
recently damaged by fire with a loss of 
about $40,000. 

CLEVELAND, OHIO.—Bids will be re- 
ceived at the office of the Commissioner of 
Purchases and Supplies, Room 219, City 


Hall, Cleveland, until July 8, for providing 


and installing power house, kitchen and 
miscellaneous equipment in the city hos- 
pital on Scranton Road. 

CLEVELAND, OHIO.—The City Coun- 
cil has adopted a resolution requesting the 
director of public utilities to submit esti- 
mate of the cost of the installation of an 


ornamental lighting system on St. Clair Ave- 
nue from East Boulevard to East 125th St. 


CLEVELAND, OHIO.—The City Council 
has passed an emergency measure, an ordi- 
nance authorizing the director of public 
utilities to expend a sum not to exceed 
$17,500 for the purpose of furnishing neces- 
sary converters, transformers and _ other 
equipment for supplying the Euclid and 
East 105th Properties Company with elec- 
trical energy. 


DAYTON, OHIO.—The erection of a 
power and heating plant for the Bonebrake 
Theological Seminary of the United Bre- 
thern Church is under consideration. ‘The 
cost is estimated at about $60,000. <A. A. 
Maysilles, county superintendent of schools, 
is secretary of the board of directors. 


LOUISVILLE, 
been made whereby 


KY.—Arrangements have 
the Kentucky Utilities 
Company, under a ten-year contract, will 
take over the power plants of the St. 
Bernard Coal Company, Earlington, and 
the W. G. Duncan Coal Company, Green- 
ville. The utilities company proposes to 
erect about 150 miles of transmission line 
to furnish electricity to a large number of 
towns. The cost is estimated at about 
$500,00. L. B. Herrington is vice-president. 


ROSEDALE, IND.—The Carbon Hill 
Coal Company, Terre Haute, is considering 
additions to its properties at Rosedale, in- 
cluding the construction of a new machine 
shop, forge works, steel tippple and power 
plant for general operations. 


CAIRO, ILL.—Bids will be 
the office of the supervising architect, 
Treasury Department, Washington, D. C., 
until July 7 for conduit and wiring changes, 
lighting fixtures, etc., in the United States 
Post Office and custom house at Cairo, Ill. 


DANVILLE, ILL.—Plans for the installa- 
tion of an ornamental lighting system in 
the business district are under considera- 
tion. The cost is estimated at about $34,023. 


ROSCOE, ILL.—The Roscoe Electric 
Company, it is reported, is considering ex- 
tensions to its system to serve Harlem and 
vicinity. Stuart Ralston is general manager. 


KANSAS CITY, MO.—The City Council 
has approved a contract with the Kansas 
City Power & Light Company providing 
for lighting the streets exclusively by elec- 
tricity. The larger portion of the lamps 
will be erected on ornamental poles. 


SNYDER, NEB.—Bonds to the amount 
of $18,300 have been voted for an electric 
transmission line and distribution system. 
Electrical energy will be transmitted from 
Scribner. 


received at 


Southern States 


WILLISTON, Ss. Cc.—Bonds to the 
amount of $30,000 have been voted for elec- 
tri clight and water systems in Williston. 
W. E. Protho is commissioner of public 
works. 


AMERICUS, GA.—The Americus Light- 
ing Company plans to build an electric 
plant, 117 ft. x 43 ft. x 33 ft., to cost about 


$33,000. The plans also provide for the 
installation of turbines, a 400-hp. boiler, 
ete. The total cost is estimated at $185,000. 


R. P. Ewing is superintendent. 


ST. PETERSBURG, FLA.—The installa- 
tion of a 4,000-kw. steam turbine at the 
local lighting plant to increase the capacity 


to 7,000 kw. is under consideration. Im- 
provements to the distribution system are 
also planned. 

FAIRFIELD, TEX.—Steps have been 


taken by the Fairfield Business League to 
secure the installation of electric lamps in 
Fairfield. 





Pacific and Mountain States 


CENTRALIA, WASH.—tThe City Com- 
mission has authorized the erection of a 
plant and office building at Pearl and Maple 
Streets to cost about $75,000 for the Munic- 
ipal Light Department. 


EVERETT, WASH.—The 
sion has authorized Louis Lesh, city clerk, 
to file with the state an application for 
permission to flood the shore land of Lake 
Champlain in connection with plans for 
a hydro-electric plant. The plans provide 
for Lake Champlain as a storage reservoir 
for the proposed power plant and the city 
water supply. 


PUGET SOUND, WASH.—Bids will be 
received by the Bureau of Yards and Docks, 
Navy Department, Washington, D. C., until 
July 6 fort construction of addition to fire- 
alarm system at Puget Sound Navy Yard. 


City Commis- 


Plans may be obtained upon a deposit of 
$10. Specification 4440. 
FILLMORE, CAL.—The Sespe Light & 


Power Company has started work on the 
construction of a power house, 6 miles from 
Fillmore, which is to be the first of a series 
of six dams and power houses planned for 
the first unit of its power and irrigation 
project. The second unit will consist of five 
dams and power plants. John S. Eastwood 
is consulting engineer and E. W. 
chief enginee 


LOS ANGELES, CAL.—A movement has 
been started by property owners on Wash- 
ington Street for the installation of elec- 
troliers from Main to Vermount Avenues. 


WILLIAMS, CAL.—The Pacific Gas & 
Electric Company plans to expend approx- 
imately $30,000 for rebuilding its trans- 
mission lines and installing new poles in 
Williams. 


IDAHO FALLS, IDAHO.—The Shelley 
Light & Power Company has been granted 
a franchise to erect and maintain electric 
transmission lines in Bonneville County. 


DENVER, COL.—Negotiations are under 
way between the city and county of Denver 
and the Jefferson County Power & Light 
Company, Golden, for lighting the Williams 
Highway from the city limits of Golden to 
the summit of Lookout Mountain, covering 
a distance of about 5 miles. The proposed 
system would require 150 series lamps of 
600 cp. mounted on 20-ft. posts. 


Case is 











Canada 


CAMROSE, ALTA.—Improvements to the 
municipal power plant to cost about $20,000 
are under consideration. New equipment 
will be installed. 


GALT, ONT.—The Ontario Hyd~o-Elec- 
tric Power Commission has authorized thé 
erection of a hydro-electric line to Port 
Dover. 


KINGSTON, ONT.—Work will be started 
at once, it is understood, on the construc- 
tion of a heating plant to be used in connec- 
tion with the Queen’s University. The power 
house will be connected with the hospital 
and university by means of a large tunnel. 


LONDON, ONT.—The MHydro-Electric 
Power Commission plans to erect an elec- 
tric line from the Queenston plant to trans- 
mit 60,000 hp. to the border and vicinity. 


WINDSOR, ONT.—The City Council has 
authorized the expenditure of $960,000 for 
improvements to the street-railway system 
in Windsor which is operated by the Hydro- 
Electric Power Commission of Ontario. 
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ALABAMA LIGHT AND TRACTION ASSOCIA- 
TION. Secretary-treasurer, J. P. Ross, Bir- 
mingham Railway, Light & Power Co. 


ERICAN ASSOCIATION OF ENGINEERS. 
onus, Cc. E. Drayer, 63 East Adams 
St., Chicago, IL. 

AMERICAN ELECTRIC_RAILWAY ASSOCIA- 
TION. Secretary, EB. B. Burritt, 8 West 
40th St., New York City. Annual conven- 
tion, Atlantic City, N. J., Oct. 3. 

AMERICAN ELECTROCHEMICAL SOcIETY. 
Secretary, Prof. J. W. Richards, Lehigh 
University of Bethlehem, Pa. Annual meet- 
ing, Lake Placid, N. Y., Sept. 29-Oct. 1. 


AMERICAN ENGINEERING STANDARDS COM- 
MITTEE. Secretary, P. G. Agnew, 29 W. 
39th St., New York City. 

AMERICAN INSTITUTE OF CONSULTING EN- 
GINEERS, INc. Secretary, F. A. Molitor, 35 
Nassau St., New York City. 


AMERICAN INSTITUTE OF ELECTRICAL EN- 
GINEERS Secretary, F. L. Hutchinson, 33 
West 39th St., New York City. Board of 
directors meets monthly. Sections and 
branches in the principal electrical centers 
throughout the country. 


AMERICAN PHYSICAL Socrety. Secretary, 
Dayton C. Miller, Case School of Applied 
Science, Cleveland, Ohio. 


AMERICAN Socrery FOR TESTING MATE- 
RIALS. Secretary-treasurer, C. L. Warwick, 
1315 Spruce St., Philadelphia, Pa. 


AMERICAN WELDING SOCIETY. 
H. C. Forbes, 29 W. 39th St., 
City. 


ARKANSAS UTILITIES ASSOCIATION. Sec- 
retary, S. E. Dillon, Hot Springs, Ark 


ASSOCIATED MANUFACTURERS OF ELEC- 
TRICAL SUPPLIES. General secretary, C. E. 
Dustin, 30 East 42d St., New York City. 


ASSOCIATION OF EDISON ILLUMINATING 
COMPANIES. Secretary, Preston S. Millar, 
Electrical Testing Laboratories, New York. 

ASSOCIATION OF IRON AND STEEL ELEc- 
TRICAL ENGINEERS. Secretary, John F. 
Kelly, Empire Building, Pittsburgh, Pa. 
Anaual convention, Chicago, I'l, Sept. 19- 
24. 


ASSOCIATION OF MUNICIPAL ELECTRICAL 
UTILITIES OF ONTARIO. Secretary, S. R. A. 
Clement 190 University Ave., Toronto. 


ASSOCIATION OF RAILWAY ELECTRICAL EN- 
GINEERS. Secretary-treasurer, Joseph A. 
Andreucetti, Chicago & Northwestern kail- 
way, Chicago, III. 

BRITISH COLUMBIA ASSOCIATION OF ELEC- 
TRICAL CONTRACTORS AND DEALERS. Secre- 
tary-treasurer, Capt. W. J. Conway, 406 
Yorkshire Building, Vancouver, B. C. 

CANADIAN BLECTRICAL ASSOCIATION, affili- 
ated with N. E. L. A. Secretary-treasurer, 
Eugene Vinet, Shawinigan Water & Power 
Co., Montreal, Canada. 


CoLorapo ELectric LIGHT, POWER AND 
RAILWAY ASSCCIATION. Secretary-treasurer, 
M. B. W. Baker, Denver, Col. 

CONFERENCE CLUB. Secretary, Sullivan 
W. Jones, 19 West 44th St., New York City. 


COMMERCIAL SEcTION, N. E. L. A. 
tary, R. H. Tillman, Baltimore, Md. 


EASTERN New York Sec TION, N. E 
Secretary, J. L. Hemphill, General Elec a 
Co., Schenectady, N. Y. 


ELectric Horst MANUFACTURERS’ ASSO- 
CIATION. Secretary-treasurer, E. Donald 
Tolles, 52 Broadway, New York City. 

ELecrric FURNACE ASSOCIATION. Secre- 
retary, Dr. C. G. Schluederberg, Westing- 
house Electric & Manufacturing Co., East 
Pittsburgh, Pa. 


ELECTRICAL MANUFACTURERS’ CruB. Sec- 
retary, F. L. Bishop, Hartford Faience Co., 
Hartford, Conn 


ELECTRICAL MANUFACTURERS’ COUNCIL. 
Executive secretary, Frederic Nicholas, 522 
5th Ave., New York City. 


Evectricat SAFety Councru. Secretary, 
Dana Pierce, 25 City Hall Place, New 
York City. 

ELecTrRICAL Svppiy JORRERS’ ASSOCIATION. 
General secretary, Franklin Overbaugh, 411 
South Clinton St., Chicago, Il. 


ErectricaL Suppiy JoRBRERS’ ASssocra- 
TION, ATLANTIC DIVISION. Secretary, E. 
Donald Tolles, 52 Broadway, New York 
City. 


ELectricaL SuppLY JoBRBERS’ ASSOCIATION, 
Pactric Coast Division. Secretary, Albert 
H. Elliot, 502 Flatiron Building, San Fran- 
cisco, Cal. 


BLEcTRICAL TRADE ASSOCIATION OF CAN- 
ana. Secretary. William R. Stavely, Royal 
Insurance Building. Montres!, Canada 


Secretary, 
New York 


Secre- 
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ELEcTRIC Power CLuB. Secretary, C. H. 
Roth, 1410 West Adams St., Chicago, Ill. 


EMPIRE STATE GAS AND ELECTRICAL ASSO- 
CIATION. Secretary, Charles H. B. Chapin, 
Grand Central Terminal Building, New 
York City. 

FLorRIraA ENGINEERING SOcIETY. 
tary, J. R. Benton, Gainesville, Fla. 


Secre- 


ILLINOIS STATE ELECTRIC ASSOCIATION. 
Secretary-treasurer, R. V. Prather, Spring- 
field, Ill. 


ILLUMINATING ENGINEERING SocIErY. 
General secretary, Clarence L. Law.  Sec- 
tions in New York, Philadelphia, Pitts- 
burgh, Cleveland, Chicago and Boston. An- 
_ convention, Rochester, N. Y., Sept. 
oR? 


INDIANA ELectric LIGHT ASSOCIATION. 
Secretary, Thomas Donohue, Lafayette, Ind. 


INDUSTRIAL ELECTRIC HEATING ASSOCIA- 
TION. Secretary, Homer Kunz, Toledo 
Railways & Light Co., Toledo, Ohio. 


INSTITUTE OF RADIO ENGINEERS. Secre- 
tary, Alfred N. Goldsmith, College City of 
New York, New York. 

INTERNATIONAL ASSOCIATION OF MUNICI- 
PAL ELECTRICIANS. Secretary, C. R. George, 
Houston, Tex. 


INTERNATIONAL ELECTROTECHNICAL CoMm- 
MISSION (international body representing 
various national electrical engineering so- 
cieties contributing to its support). Gen- 
eral secretary, C. le Maistre, 28 Victoria 
t., Westminster, London, S. W., England. 


IowA SEcTION, N. BE. L. A.  Secretary- 
treasurer, M. G. Linn, Des Moines, lowa. 


JOVIAN ORDER. Jupiter (president), 
Arthur J. Binz, Houston, Tex. 
KANSAS PUBLIC SERVICE ASSOCIATION. 


Secretary-treasurer, W. W. Austin, Cotton- 
wood Falls, Kan. 


MICHIGAN SECTION, N. E. L. A. Secre- 
tary, Herbert Silvester, Ann Arbor, Mich. 


MISSISSIPPI iTEcTRIC ASSOCIATION, affili- 
ated with the N. E. L. A. Secretary, E. S. 
Myers. Vicksburg, Miss. 

MISSOURI ASSOCIATION OF PUBLIC UTILI- 
TIES. Secretary-treasurer, F. D. Beardslee, 
315 N. 12th St., St. Louis, Mo. 

NATIONAL ASSOCIATION OF ELECTRICAL 
CONTRACTORS AND DEALERS. Secretary, W. 
H. Morton, 110 West 40th St., New York 
City, N. Y. State associations in Alabama, 
Arkansas, Connecticut, Georgia, Kansas, 
Illinois, Indiana, lowa, Louisiana, Mary- 
land, Massachusetts, Michigan, Minnesota, 
Missouri, New Jersey, New York, Ohio, 
Oregon, Pennsylvania, Tennessee and Wis- 
consin. Annual convention, Buffalo, N. Y., 
July 18-23. 

NATIONAL COUNCIL OF LIGHTING FIXTURE 
MANUFACTURERS. Secretary, C. W. Hoff- 
richter, 8410 Lake Ave., Cleveland, Ohio. 

NATIONAL ASSOCIATION OF ELECTRICAL 
INSPECTORS. Secretary-treasurer, William 
L. Smith, Northeastern College, Boston, 
Mass. 

NATIONAL ASSOCIATION OF RAILWAY AND 
UTILITY COMMISSIONERS. Secretary, James 
B. Walker, Public Service Commission of 
the State of New York. 


NATIONAL BPrectric Light ASSOCIATION. 
Executive manager, M. H. Aylesworth, 29 
West 39th St., New York City. 


NATIONAL EQLectTricAL CreEepIr ASSOCIA- 
TION. Secretary, Frederic P. Vose, 1350 
Marquette Building, Chicago, II. 


NATIONAL FIRE PROTECTION ASSOCIATION. 
Secretary of electrical committee, Ralph 
Sweetland, 141 Milk St., Boston, Mass. 

NEBRASKA SEcTION, N. E. L. A. Secre- 
tary-treasurer, B. H. Conlee, Nebraska Gas 
& Electric Co., Beatrice, Neb. 


NEW ENGLAND ELECTRICAL CrEDIT ASSO- 
CIATION. Secretary, Alton F. Tupper, 15 
State St., Boston. Mass. 
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New ENGLAND GEOGRAPHIC DIVISION, 
N. E. L. A Secretary, Miss O. A. Bursiel, 
149 Tremont St., Boston, Mass. Annual 
meeting, New London, Conn., Sept. 6-9. 


NEw Mexico ELECTRICAL ASSOCIATION. 
Secretary-treasurer, Charles E. Twogood, 
Albuquerque, N. M. 


NEw YorK ELECTRICAL CREDIT ASSOCIA- 
TION. Secretary, W. J. Kreger, 47 W. 34th 
St., New York City. 


New York ELectricaL Society.  Secre- 
tary, George H. Guy, 29 West 39th St., 
New York City. 


NortH CENTRAL GEOGRAPHIC DIVISION, 
N. E. L. A. Secretary, H. E. Young, Min- 
neapolis General Electric Co., Minneapolis. 


NORTHWEST GEOGRAPHIC DIVISION, N. E. 
L. A. Secretary, L. A. Lewis, Washington 
Water Power Co., Spokane, Wash. 


OnI0 ELEctric LIGHT ASSOCIATION. Sec- 
retary, D. L. Gaskill, Greenville, Ohio. An- 
oe convention, Cedar Point, Ohio, July 

)» 


OHIO SocIETY OF MECHANICAL, ELEc- 
TRICAL AND STEAM ENGINEERS. Secretary, 
Prof. F. E. Sanborn, Ohio State University, 
Columbus. 


OKLAHOMA UTILITIES ASSOCIATION. Sec- 
retary, H. A. Lane, 611 State National 
Bank Building, Oklahoma City. 


= pews Coast GEOGRAPHIC DIVISION, 
N. E. L. Secretary, S. H. Taylor, Elec- 
tric oh. & Manufacturers’ Supply Co., 
San Francisco, Cal. 


s PENNSYLVANTA ELEcTRIC ASSOCIATION, 
State Section N. BE. L. A. Secretary, H. M. 
Stine, 211 Locust St., Harrisburg, Pa. 


PuBLic RELATIONS SEcTIon, N. E. L. A. 
Chairman, J. E. Davidson, Omaha, Neb. 


f PUBLIC SERVICE ASSOCIATION OF VIRGINIA. 
Secretary, W. J. Kehl, Virginia Railw ay & 
Power Co., Richmond, Va. 


PUBLIC UTILITIES ASSOCIATION OF WEST 
VIRGINIA, Secretary, W. C. Davisson, West 
Virginia Water & Electric Co., Charleston, 
WwW. Va. 


‘ RADIO CLUB or AMERICA. Secretary, T. J 
Styles, 1112 S. Curtis Ave., Richmond Hill. 
Queens Borough, N. Y. 


RocKY MOUNTAIN GEOGRAPHIC DIVISION, 


N, E. L. Secretary, A. C, Cornell, Den- 
ver, Col. 


Society FoR ELectricAL DEVELOPMENT, 
INC. General manager, J. M. Wakeman, 


Guaranty Building, 522 5th Ave., New York 
ity 


SocIeETY FOR THE PROMOTION oF ENGI- 
NEERING EDUCATION. Secretary, Dean F. 
J. Bishop, University of Pittsburgh, Pitts- 
burgh, Pa. 


SoUTHEASTERN GEOGRAPHIC DIVISION 
N. E. L. A. Secretary-treasurer, Charles A 
Collier, Georgia Railway & Power Co, 
Atlanta, Ga. 

SOUTHWESTERN GEOGRAPHIC DIVISION 
N. E. L. A. Secretary, H. A. Lane, Okla- 
— Utilities Association, Oklahoma City, 
OK1la. 


SOUTHERN CALIFORNIA ELECTRICAL CoNn- 
TRACTORS AND DEALERS’ ASSOCIATION. Sec- 
retary-treasurer, J. E. Wilson, 425 Consoli- 
dated Realty Building, Los Angeles, Cal. 


SOUTHWESTERN ELECTRICAL AND GAS AS- 
SOCIATION, Secretary, H. S. Cooper, 403-4 
Slaughter Building, Dallas, Tex. 


SOUTHWESTERN SoOcIETY OF ENGINEERS. 
Secretary, C. E. Barglebaugh, 721 First 
National Bank Building, El Paso, Tex. 


TECHNICAL SEcTION, N. E. L. A. Secre- 
tary, W. C. Anderson, 29 West 39th St., 
New York City. 

TORONTO ELECTRICAL CONTRACTORS’ ASSO- 
CIATION. Secretary, E. F. W. Salisbury, 
615 Yonge St., Toronto, Ont. 


TrI-STATE WATER AND LIGHT ASSOCIA- 
TION. Secretary-treasurer, W. F. Steiglitz, 
Columbia, S. C. 

VERMONT ELECTRICAL ASSOCIATION. Sec- 
retary-treasurer, A. B. Marsden, Rutland, 
Vermont. 


WESTERN ASSOCIATION OF ELECTRICAL IN- 
srectors. Secretary, W._S. Boyd, 175 West 
Jackson Blvd., Chicago, Ill. 


WESTERN SoOcIETY OF ENGINEERS, ELEC- 
TRICAL SECTION. Secretary, E. S. Nether- 
cut, 1735 Monadnock Block, Chicago, Il. 


WISCONSIN ELECTRICAL ASSOCIATION. Sec- 
retary, J. P. Pulliam, 1408 First National 
sank Building, Milwaukee, Wis. 
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